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THE NEW CROTON AQUEDUCT REPORT, as lately 
presented by the N. Y. Senate investigating com- 
mittee, is divided into a majority and minority re- 
port, the dissension being in a few minor points 
political in their nature. Aside from the connec- 
tion of Gov. DAvip B. HILL with a certain note of 
$10,000 endorsed by contractors Clark & O’Brien 
and a Mr. MULLER, which matter the minority 
think was improperly brought. into this investiga- 
tion, the committee summarizes the result of its 
work as follows: The reorganization of the Aque- 
duct Commission ; the immediate cessation of pay- 
ments for extra excavation and the recognition of 
other claims amounting to over $1,000,000; stopping 
the substitution of rubble masoury, for which pay 
was due, for dry packing, which the contractors had 
to furnish free; and finally the incidental exposure 
of much defective work which the contractors had 
to make good at their own cost. In concluding,the 
committee figures that it has saved several million 
dollars to the city of New York, besides better as- 
suring the general safety of the work. 

THE CASCADE TUNNEL, on the Northern Pacific 
R. R., is to be arched with brick, says the Yakima 
Herald, to obviate the trouble arising from drip- 
ping water. This water causes the clay road-bed to 
swell and throws the track out of level. 








THE COST OF THE PARIS EXPOSITION to the French 
Government and city of Paris is estimated at $10,- 
000,000 in a paper on this subject just read by M. 
FONTAINE before the International Society of Elec- 
tricians at Paris. As there are 50,000 exhibitors 
and each will spend on an average $600. This would 
amount to $30,000,000 more, or an aggregate for the 
whole cost of the Exhibition of about $40,000,000. 


THE St. CLAIR TUNNEL will perhaps receive a 
Government subsidy of 15 per cent. on the esti- 
mated cost of the work, says the Toronto Globe. 
The cost of the tunnel is figured at $2,500,000. 


THE SHIP CANAL now talked of for connecting the 


Ohio river with Lake Erie had one of its two practi-~ 


cable routes laid down and built upon 50 years ago, 
says Col. T. P. RospeERtTs in an interview in the 
Commercial Gazette of Pittsburg. This was the old 
-canal built by the State of Pennsylvania in 1839-1845. 
It left the Ohio river at Beaver, 28 miles below Pitts- 
burg, and went by way of New Castle and Conneaut 
lake to Erie, Pa. The canal was only 28 ft. wide at 
bottom and 40 ft. wide at top, with 4 ft. of water. 


The length of the canal was 1361¢ miles, and the lock- 


age, which would be practically the same now, was 


* 


an ascent of 41614 ft. from low-water in the Ohio 
to Conneaut lake, and a descent to Lake Erie of 509 
ft. The water in Lake Erie is about 127 ft. lower 
than that in the Ohio at Pittsburg. 


For THIS LAKE ERIE—OHIO CANAL a lay contem- 
porary of Pittsburg suggests the following experi- 
ment: As the level of the Ohio river at Beaver is 
93 ft. above that of Lake Erie, and we want a canal 
to Lake Erie, suppose we just head off the Ohio 
towards Lake Erie in the time of one of its periodi- 
cal floods, and let Nature caper. 


UTAH LAKE, in the Territory of Utah, has been 
selected by Director POWELL, of the Geological Sur 
vey, as a reservoir site. As a consequence the Gen 
eral Land Office has withdrawn all land 10 miles 
from the lake border from entry or filing. 

THE DETROIT BRIDGE QUESTION is under discuse 
sion by the board appointed by the War Department, 
from May 1. The members of the board are Col. 
Por, Major ALLEN and Major ADAMS, the first two of 
the U. S. Engineer Corps and the latter of the War 
Department. The principal contest is expected to 
take place between the advocates of the “winter 
bridge”’ and the defenders of the marine interests. 





A FERRY CAR SYSTEM, says the St. Louis Globe 
Democrat, is being investigated by the engineers, 
of the Merchants’ Bridge, which is to span the 
Mississippi river at that city. Our contemporary 
claims that the idea originated with it, and was 
taken up by the bridge company from the sugges- 
tion made. The plan provides for flat cars on low 
truck wheels, so that wagons and live stock can be 
driven on them, and thus moved across the river. 
They will be protected by guards or fences 8 to 10 
ft. high, so that it would be impossible for animals 
to jump overthem. The cars will be large enough 
to admit of driving on two of the heaviest wagons 
with four-horse teams, and may be made wide 
enough to admit of two heavy wagons abreast. 
There will be no difficulty at all in arranging the 
schedule so that it will not interfere with the reg- 
ular traffic. It is probable that a train every fifteen 
minutes would be desirable. The tracks will be 
arranged with incline switches at either end of the 
bridge from the approaches, so that the ferry cars 
can be run down to the road level, an apron 
dropped, and wagons and stock driven on with the 
greatest facility. These switches will also be a 
guarantee against interference with regular traffic, 
as the ferry cars can be run up the switch and fol- 
low a regular train over. The toll will be nominal, 
and no more than would be.charged with a regular 
wagon way, and in addition to this, teams and 
stock will have an opportunity to rest while cross- 
ing the river. 

A .BoRouGH STREET ACT is » wealting the signa- 
ture of the Governor of Pennsylvania, having passed 
both houses of that State. This act confers author- 
ity upon any Borough Council ‘“‘to require by ordi- 
nance and cause to be paved, curbed or macada- 
mized, with brick, stone or other suitable materials, 
any public street or thoroughfare, or parts thereof, 
and collect two-thirds cf the cost and expense of the 
same from the owners of the property abutting 
thereon, by an equal assessment on the feet front.” 
There is a proviso that such improvement shall not 
be ordered except upon petition of two-thirds of the 
property-owners representing not less than two- 
thirds in number of feet of the properties abutting 
on the street or part thereof proposed to be paved. 
The other sections relate to the methods of assess. 
ment and collection, the filing of the liens, and the 
methods of procedure for the collection of unsatis- 
fied claims. 


A CABLE ROAD IN WASHINGTON, D. C., is to be built 
there by one of the street railway companies, with 
about four miles of double track. The working 
plans are being prepared by Knight & Bontecou, 
the well-known cable engineers, of Kansas City. 
Mr. BonTECOU is now in Washington arranging to 
start the work. 


IRON BRICKS, so called, are said to be in satis- 
factory use for street pavingin Germany. These 
bricks are made by mixing equal parts of finely- 
ground red argillaceous slate and finely-ground 
clay, with the addition of 5 per cent. of iron ore. 


The ingredients thus mixed together are then 
moistened with a solution of 25 per cent. of sul- 
phate of iron, to which fine iron ore is added. 
After this, the compound is shaped in a press, 
dried, dipped once more in a nearly concentrated 
soluticn of finely-ground iron ore, and then baked 
in an oven for about 48 hours, in a reducing flame. 

THE INSTITUTION OF CIVIL ENGINEEFRS, in its new 
list of members, dated April 1, 1889, shows that 
powerful body to now number as follows 


1888 1889 Incr. 

Honorary Members. . 2 19 —1 
Members 1617 1,657 40 
Associate Members 2458 2,613 In 
Associates, 461 450 -11 
Students O74 aaa 15 
Total 550) |= «5728 198 


The increase the year before was 179 and the year 
before that 180. It is notable that the admissions to 
the highest grade are only about one-fifth of the 
whole; in the American Society they are about four 
fifths of the whole. 

In six years since 1883 the 
creased as follows: 


Institution has in- 


Members, 1582 Incr. to 1889 





Honorary Members ‘ 20 1 
Members ; ; 1,470 287 
Associate Members 1,718 900 
Associates. Wasi R20 70 
Students 765 24 

Total 4,388 1,340 


This is an increase in members of 21 per cent. 
in the other grades of 35 per cent., 
per cent. 


, and 


averaging 30% 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week, and of many weeks, was a derailment on the 
Grand Trunk Railway, near Hamilton, Ont., on 
Aprii 28. Itis attributed to a broken axle, but ap 
pears rather to have been a simple case of frog or 
switch derailment. The train was an express, and 
is said to have been running at a high rate of speed. 
At the Y where trains for the Toronto branch are 
switched from the main line, the engine jumped 
the track and ran into a water tank, and the cars 
were wrecked. The wreck caughi fire and a num 
ber of persons were burned to death. The total 
number of k‘lled is said to be 20, and about thir- 
teen were seriously injured. The accident is an 
other illustration of the objections to multiplica 
tion of frogs and switches. A head collision. oc- 
curred April 26, between two passenger trains on 
the Baltimore & Ohio, at Baltimore, Md., owing to 
the signals and switches being set wrong, accord 
ing to the engineer’s statements. The accident oc 
curred at a Y. One engineer broke his leg by 
jumping, but no one else was seriously injured. -— 
The boiler of a Baltimore & Ohio engine 
April 23, while hauling a passenger train 
Utica, Ohio. Nobody was injured. 





burst 
near 


A WASHOUT occurred April 26 on the Richmond & 
West Point road. A train was wrecked and 2 men 
killed.——The surface over the Boston mine at 
Plymouth, Pa., operated by the Delaware & Hud 
son Coal Co., caved in April 26. 


BRIDGE AND TRESTLE ACCIDENTS are reported as 
follows: On April 25a freight train on the Sun- 
bury, Hazleton & Wilkesbarre read went through 
a burning bridge or trestle near Danville, Pa., and 
was wrecked. The wreck caught fire and was 
burred.—On April 25 a Pennsylvania freight train 
went through a burning bridge at Catawissa. 
Three men were fatally injared.——The bridge over 
the Becancour river at Becancour, Que., has been 
carried away by ice. 


THE CHICAGO DRAINAGE BILL has been sent back 
to the Senate with the unanimous endorsement of 
the Committee on Waterways and Drainage. Its 
friends interpret this action as meaning that it will 
speedily pass the Senate as amended. 

ELFCTRIC LIGHT, equivalent in illuminating power 
of 1,700,000 candles, will be used in lighting up the 
Paris Exhibition. 

IMMIGRATION is decidedly falling off. It was for 

1888 1889 ©. Dee. pc. 


Month of March.... 36.932 20,205 i9 
3 mos. ending with. . 60,624 53,304 23 
> - - : 298,231 25,707 12 
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AN ELECTRIC LIGHT CAR for use at wrecks has just 
been turned out of the Chambersburg shops of the 
Cumberland Valley Ry. Co. The car is 33 ft. long, 9 
ft. wide, and stands from rail to the highest point 
of the roof, 131¢ ft. The flooris of iron. In one end 
is a 40 H.P. vertical boiler and a 35 H.P. vertical au- 
tomatic engine. The engine and boiler rest upon a 
cast-iron floor plate 9 x 11 ft. 


In the other end of the car are two dynamos, one 
of twenty-five 2,000 C. P. light, the other of fifteen 
2,000 C. P. light capacity. The dynamos are con- 
nected direct by belting with the engine. In the car 
are also folding beds, lavatory and all corve- 
niences. Under the car the lamps are carried, and 
also the tools, etc. Attached to the car is a tender 
to supply water and coal for the engine. Upon the 
tender are racks for carrying the poles, hooks for 
lamps, and a reel for holding the wire. The poles 
are made of hollow iron piping. 


t Fig. 1. 


Kieley Water Pressure Regulator; 
General View. 


THE RAINFALL IN COLORADO thus far this year is 
reported in the weather bulletin as—1.04 since Jan- 
uary 1. This means that the total precipitation 
since January 1 has been 1.04 inches less than the 
average total in that time in 16 years. This contra- 
dicts the idea that the rainfall in Colorado 
is increasing; but it does not show that it is 
decreasing, as observation shows that there are 
periods of dry and periods of wet years in that State, 
and this appears to be one of the former. The aver- 
age precipitation is still nearly 15 ins. 


THE TARIFF OF RATES which the Rock Island com- 
pany publishes on the Iowa lines of its system has 
printed upon it the following notice: 


The rates named in this schedule are unreasonably 
low and are accepted only for the purpose of avoiding 
harassing and vexatious litigation threatened by the 
Raitroad Commissioners of the State of Iowa pending the 
settlement of important questions by the Supreme 
Court of the United States, 


THE gross earnings of the Atchison, Topeka & Santa Fé 
railway company, all lines for February, amounted to 
$1,864,982, net earnings, $382,782, an increase of $60,803 
over February of last year. 


THE special train which carried Dr. W. 8. WEBB and 
party made 61 miles per hour from St. Thomas to Detroit 
over the Michigan Central. At one point the train made 

miles per hour. 


The Kieley Pressure Regulator, 





This is a new, simple, and effective device for con- 
trolling the pressure of water, and while it does 
away with the uncertainty of the more common 
forms of diaphragm action, it is sensitive and abso- 
lute in reducing the initia! pressure to the desired 
degree. 

In operation, the high-pressure fluid enters the 
valve at the inlet A, Fig. 2, and then passes between 
the seat and disk through the channel G, to the dia- 
phragm chamber. When tbe desired pressure has 
been secured, the diaphragm rises, and through the 
lever L the inlet port is closed, and the fluid passes 
to the outlet pipe with only the desired amount of 
the initial pressure upon it. As will be seen more 
plainly in Fig. 1, the amount of leverage, or pressure 
in other words, is regulated by the simple movement 
of a pin. 


The regulator valve is fitted with a ‘“‘ Jenkins” 





disk, and this can be replaced in a few minutes when 
necessary. By closing the valves H, Fig. 2, the 
pressure on the diaphragm is removed, and the full 
normal pressure at the inlet is permitted to pass the 
regtlator. The claims for superiority in this pres- 
sure regulator are based upon the following features: 
1. It has no springs to get out of order. 2. It gives 
the full area of the pipe. 3. Its simplicity and cer- 
tainty. 4. Its cheapness. 

This regulator is the invention of Mr. TIMOTHY 
KIELEY, 11 West 13th St., New York City, whg is 
also the manufacturer and will furnish any further 
information on application. It is made in sizes 
ranging from %4-in. to 12 ins. 


Gaugings of Sewer Discharge Contem- 
poraneous with Rainfall, 


BY EMIL KUICHLING, MEM. AM. SOC, C. E, 


(Concluded from page 380.) 


During the past year seventeen noteworthy rain- 
falls, ranging in maximum intensity from 0.24 ins, 
to 3.20ins. per hour, have been more or less accur- 
ately observed in this city at the several stations 
mentioned, and for nearly all of these the corre- 
sponding maximum flow in the sewers was obtained 
in the manner described. The complete analysis 
and description of these rains, as deduced from the 
various records by the writer, are given in full de- 
tail in Table No. 21; and a summary thereof, ex- 
hibiting only the maximum intensities and dura- 
tions of the component showers, along with some 
explanatory remarks, is given in Table No. 22, here- 
to appended. It should be mentioned that no great 


accuracy for the figures thus exhibited*is claimed, 
as the rates of the component showers are generally 
estimates based upon numerous actual measure- 
ments; the total precipitation and the timings, 
however, can be accepted with much confidence in 
the majority of cases, as the errors are relatively 
small.' .The light rains and Sdrizzles are always 


small fractional parts of the total, fall in the class 
of storms here considered, and a close knowledge of 
their intensities can soon be acquired by practice: 
hence when the duration of these estimated lighter 
rains is known, together with the total fall, the in- 
tensities of the heavy component showers can he 
reached with a fair degree of certainty. In this 
manner the rates ‘for the heavy rains were estj 
mated, as shown in Table No. 21; and in the al 
sence of data from the most delicate self-registering 
rain-gauges, they are submitted as the best which 
the writer can offer. No revision of them has been 
attempted in order to secure more harmonious cor 
respondence with the sewer-gaugings, and they are 
accordingly open to amendment, along with the per 
centages of discharge. 

The storm-discharge from five different districts 
in this city may now be considered; and for the sake 
of convenience, the general description of these dis 
tricts in Table No. 19 is subjoined. 

District I.—Discharge measured at 
gauge No. 2, in the Clifford St. and 
Avenue B outlet sewer at the intersection 
of Avenue B and Harris Ave. About 
one-half of the total irregzlar tributary 
drainage area of 356.94 acres has a dense 
population, averaging about 35 per acre. 
while the remainder is thinly settled and 
presents much agricultural land. The 
soil is generally a clayey loam, with gravel 
and muck in some places; its surface is 
slightly undulating, with no sharply-de 
fined natural water-courses. Nearly al] 
of the existing streets are sewered and have 
graded earthen roadways and gutters, 
and only a very small proportion of the 
aggregate length of roadway is macada 
mized. The average grade of the sewered 
streets is about lin 150, and the sewer 
grades range from 1 in 47 to 1 in 910, 
Few large buildings or factories are found 
in the district. The outlet sewer appears 
to be in excellent order, and affords good 
facilities for gauging at all depths of 
flow. 

District IV.—Discharge measured at 
guage No. 8, in the North Ave. outlet 
sewer, near Syracuse St. The tributary 
drainage area of 128.67 acres is generally 
well-developed, and is in the form of anir 
regular strip, 4,800 ft. long by about 1,200 ft. average 
width, beginning in the central part of the city and 
extending northerly. The average density of popu 
lation may be estimated at about 32 per acre; the 
area contains many large business blocks and other 
buildings along North Ave., but the rest of the 
territory is occupied chiefly by residences of medium 
size standard on moderately large lots. The soil 
is mainly a clayey loam, with muck in the lower 
districts, and the surface slopes gently to the north 
as far as the N. Y. C. & R. R. R., after which it be- 
comes very flat. All of the streets are sewered and 
graded, and about one-third of the aggrexate length 
of roadway has been paved with asphalt, stone 
blocks, macadam and gravel, the macadam, how- 
ever, predominating in extent ; the remainder of the 
roadways are of common earth. The average grade 
of the streets is 1 in 130, and the sewer grades range 
from 1 in 50 to 1 in 630. The outlet sewer is of good 
rubble masonry, with a flat bottom excavated ina 
horizontally stratified limestone rock; for small 
depths of flow no great accuracy can be expected 
from the gaugings. 


District X.—Discharge measured at gauge No. 18, 
in the E. Main St. sewer at the intersection of N. 
Union St. The tributary drainage area of 25.12 
acres is well-developed, and is in the form of a long 
and comparatively narrow strip traversed by E. 
Main St., along which many large business blocks 
and apartment houses have been built. There are, 
however, still many detached small residences on 
the area, with considerable garden space. The av- 
erage density of population may be estimated at 
about 40 per acre. The soil is a clayey loam, and its 
surface inclines moderately to the east. Every 
street is sewered and provided with a macadam or 
gravel roadway, the average surface grade being 1 
in 172, while the sewer grades vary from 1 in 70 to 1 
in 330. The outlet sewer is of ordinary rubble ma- 
sonry, with a flat bottosh of rock, hardpan or plank. 
For small depths of flow the gaugings are probably 
unreliable. From this; district the greatest percen 
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tage of discharge may be expected, as it contains 
the largest proportion of impervious surface of any 
in the whole list. 

District IX.—Discharge measured by gauge No. 
19, in the Court and William Sts. outlet sewer at 
the intersection of Alexander St. and University 
Ave. The tributary drainage area of 132.96 acresis 
chiefly a well-developed residential district, with a 
few large buildings and apartment houses. Most 
of the dwellings are large, and stand rather close 
together on lots of medium size. The average den- 
sity of population is about 36 per acre. Every 
street is sewered and graded, and the roadways are 
nearly all improved with macadam or gravel, but 
there is not a single first-class pavemen: in the 
whole district. The soil is generally of a loamy 
character, with some clay, gravel and muck in dif- 
ferent portions ; its surface issomewhat undulating, 
the prevailing slope, however, being towards the 
north and east; the average grade of the streets is 
about 1 in 151, and the sewer grades range from 1 in 
54 to 1 in 400. The outlet sewer is of 
ordinary rubble masonry, with a flat 
bottom excavated in the limestone rock 
and trimmed to the slope; hence it is 
not well adapted to gauging, except 
when-running at considerable depths. 
From the general character of this 
district, a relatively large percentage 
of discharge may be expected. 

District XVII. — Discharge meas- 
ured by gauge No. 30 in the Griffith St. 
sewer at the intersection of Broadway. 
The tributary drainage area of 92.27 
acres is well sewered and developed, 
and the average density of population 
may be taken at about 35 per acre. 
Every street has been improved, 
about one-fifth of the aggregate length 
being paved with asphalt, one-fourth 
with, stone blocks, and the remainder 
with macadam and gravel. The terri- 
tory contains a number of large busi- 
ness blocks and apartment houses, 
but the greater portion is occupied by 
detached residences, standing on lots 
of medium width. In one district of 
about 25 acres, the lots are very deep, 
and afford opportunity for additional 
streets. The soil is mainly a clayey 
loam; its surface slopes generally to 
the south, but inthe aggregate one-half 
of the whole area is quite flat. The 
average grade of the streets is 1 in 240, i 
and the sewer grades vary from 1 in 100 to 1 in 350. 
The sewerage is not of the best description, and the 
outlet has frequently been overcharged. It is 
reasonable to infer that the proportion of rainfall 
reaching the sewers is less than in the preceding 
district. 


The foregoing five districts have been selected 
from the entire number available because they re- 
present, not only the best developed and most pop- 
ulous localities on the east side, but also the largest 
and most accessible outlet sewers. It is to be re- 
gretted that much doubt with respect to the bottom 
slope of some of the other sewers, or of the same 
sewers at other gauges, prevents the utilization of 
the records obtained until such time as the nominal 
grades may be tested by numerous excavations; but 
the computations for several of these other districts 
show such wide differences and improbabilities as 
to greatly impair their value; furthermore, most 
of these districts include large tracts of agricul- 
tural or unimproved territory, and are therefore of 
minor interest in connection with the discharge 
from populous areas. The combined flow from a 
series of contiguous districts was measured a 
number of times by gauges 9 and 10, 11, 12(a@) and 
18, and 12 (b); but as it was impracticable to de- 
termine each component separately, the gaugings 
must necessarily relate to large territories, and can 
serve only to check the computations made for the 
smaller areas in which the essential elements were 
known with reasonable certainty. For these reasons 
only a part of all the records secured are now of use 
while the remainder must be laid aside until the 
sewer grades can be properly verified hereafter. 


Some of the details of the discharge computations 
for the aforesaid fire cistricts are given in the ap- 
pended Tables No. 23, 24, 25, 26Jand 27, while Table 
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No. 28 shows the computed percentages of the 
heaviest rainfall as discharged during the period of 
maximum flow. To exhibit these important re 
sults in more convenient and compact form, how- 
ever, they are herewith submitted in Ttable B. 


It will be noticed that there are numerous discord- 
ances in this table, most of which can fairly 
be ascribed to imperfect estimates of the maximum 
intensity of the rainfall, while the remainder have 
doubtless arisen from errors made in observing the 
flood-marks left on the sewer-gauges. Fortunately, 
however, the data are sufficiently numerous to ad- 
mit of comparison; and by averaging the results 
obtained for similar durations of heavy rain, it is 
probable that the majority of the discrepancies will 
be equalized, and that the mean values of the per- 
centage of the rainfall so removed by the sewers will 
afford a clue to the general laws which govern such 
discharge. For facilitating the study of the prob 


“ 
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lem, these average values 
for each of the districts 
were platted as ordinates 
with the corresponding 
durations of the maxi- 
mum rainfall as abscissas, 
thus obtaining a series of fine, somewhat irregular, 
curves; and upon carefully examining these dia- 
grams in conjunction with the explanatory re- 
marks relating to both the rainfall and the sewer- 
gaugings, the irregularities were corrected or 
equated by suitably fitting regular lines or curves 
to the various points obtained as stated. These 
new lines or curves accordingly represent a more or 
less close approximation to the actual relation of 
the rainfall to the flood-flow in the sewers of popu- 
lous districts; and while the numerical results 
thus reached may not be absolutely correct, the 
diagrams nevertheless point unmistakably to the 
following general conclusions : 

1. The percentage of the rainfall discharged from 
any given drainage area is nearly constant for rains 
of all considerable intensity and lasting equal 
periods of time. This circumstance can be at- 
tributed only to the fact that the amount of im- 
pervious surface on a definite drainage area is also 
practically constant during the time occupied by 
the experiments. 

2. The said percentage varies directly with the 
degree of urban development of the district, or in 
other words, with the amount of impervious sur- 
face thereon. This fact is clearly shown by the 
large percentage derived from the relatively best 
developed, District X., in contrast with the smaller 
percentages obtained from the relatively less-im- 
proved Districts, IX., [V., and XVII., and to the 
still smaller results yielded by the least-improved 
District I.; and it also serves to account for the 
constancy of the percentage discharged from any 
particular district for rainfalls of the same dura- 
tion. 

3._ The said percentage increases rapidly, and di- 


- —— 
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rectly or uniformly with the duration of the maxi- 


mum intensity of the rainfall, until a period is 
reached which is equal to the time required for the 


concentration of the drainage-waters from the entire 


tributary area at the point of observation; but if 


the rainfall continues at the same intensity for a 
longer period, the said percentage will continue to 


increase for the additional interval of time at a 
mnoch smaller rate than previously. This circum- 
stance is manifestly attributable to the fact that 
the permeable surface is gradually becoming 
saturated and is beginning to shed some of the 
water falling upon it; or in other words, the pro- 
portion of impervious surface slowly increases with 
the duration of the rainfall. 

4. The said percentage becomes larger when a 
moderate rain has immediately preceded a heavy 
shower, thereby partially saturating the permeable 
territory and correspondingly increasing the extent 
of impervious surface. 






4 We, liatiinbade soi, 444+) 


Fig. 2. Kie'‘ey Water Pressure Regulator; Sectional View. 


5. The sewer-discharge varies promptly with all 
appreciable fluctuations in the intensity of the 
rainfall, and thus constitutes an exceedingly 
sensitive index of the rain and its variations of in- 
tensity. 

6. The diagrams also show that the time when 
the rate of increase in the said percentages of dis 
charge changes abruptly from a high to a low 
figure, agrees closely with the computed lengths of 
time required for the concentrations of the storm- 
waters from the whole tributary area; and hence 
the said percentages at such times may be taken 4s 
the proportion of impervious surface upon the 
respective areas. For example, the percentage 
curves for Districts IV. and XVII. are seen to be 
practically coincident, whence it might be inferred 
that the proportions of impervious surface are alike 
in both areas; as a fact, this conclusion is fully 
warranted by an examination of the two territories, 
which are separated by a large intermediate area. 

The relation between the maximum sewer dis- 
charge and the rainfall has thus been approximately 
established for five different districts in this city, 
and it has been seen tbat the flood volume stands 
in direct proportion to the magnitude of the imper- 
vious surface on the drainage area, and to the in- 
tensity and duration of the rain; also, that such 
flood volume reaches practically a maximum when 
the precipitation continues uniformly for a suffi- 
cient length of time to secure the concentration of 
the storm-waters from all portions of the area. The 
element of time therefore enters twice into the de- 
termination of the flood volume; and from the re- 
lation between duration and maximum intensity 
of the rainfall iu this locality heretofore established, 
we may accordingly find the duration of that par- 
ticular rainfall for which the sewer discharge will 
become an absolute maximum. With the follow- 
ing notation: r= maximum intensity of the rain- 
fallin inches per hour; t = duration in minutes of 
such intensity ; Q = sewer discharge in cubic feet 
per second ; A = magnitude of the entire drainage 
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TABLE P. 


Showtng the computed percentage of the heaviest 
rainfall discharged from $ different city dis- 
tricts by the respective outlet sewers during 
the pertod of marimum flow, also the average 
valucs of such percentages. Arranged with 
reference to duration of heavtest rainrall. 


Percentages of Rainfall 














| Be iS Discharged 
- & a 
Se is = one 
ts: (Sai z ‘a > 26 
Beli s IRS ive Bf iss 
Date mo SIDE See see SES sas SF 
SS SC SEM Sas SETI Sie 
gc siS8e i294 t<m |S — 
2 ge S > we ick te le Aer 
| s8elES|S sz '~ ch Oa Ee AR. 
< = ss. = > ists a : 
ta By/ Fe G8 ME” (The igs. 
be Se ee Eh iy a7" i525 
=> zs = Z z 32 se 
5” pot ian ~ hn ~ os 
Dee, 10, 1887 | 0.31* ©) 13.8 24.1 | 68.2 | 41.6 | 26.0 
Sept, 16, 1888) 0.47t ©) 19.8 982 | —— | 37.2 











‘Avus, | 55 16.8 31.1 | 58.2 | 41.6 | 31.6 





May 9, 1888) ) ) 215 35 16.4 262 | 2.1 | 29.0 | 28.0 


April 5, 1888 0.24* | 90° 10.4 15.5 | —— | 88.2 | 20.8 
May 12, * | 0.30" 30 110 15.8 | 35.8 | 20.6 | 17.0 





Aves. W) 10.7, 15.7 | 35.3 


4.9 | 18.9 























June 24, 1888! 2.62t | 20, 68 21.1 | 82.08) 13.28/ 11.88 
June 24, * | 0.80" 2) 14.8, 28.7 | 36.2 | 35.2 37.4 

Aves, | 20) 10.3 24.9 | 33.6 | 24.2 | 24.6 
June 2, 1648 | 0.40% 5) 6.5) 90 ces 81.5 8.7% 
July ll, “ | 0. 76++ 15) 7.4 15.8 | 41.2 | 21.8 | 19.4 
Aug. 16, “ | 1.616% | 15) 4.7) 19.5 | 24.7 | 18.0 19.18 

lAves. | 15'* 5.0 12.4 | 82.9 | 25.8 | 19.2 

| ee SS ee -— 
May 4, 1888 | 0.30 13) 6.8) 14.4 | 64,89 | 36,19 | 28.29 
May 26, * | 1.00% 13, 86) 25.9%) 31.8 | 18.7 | 11.7 
Aug. 4, “ | 1.00% 12, 4.6; 10.0 | —— | 15.0 | 13.8 
Aug. 26, “ | 2.50+ lt) 4.0) 12.2 | 83.58] 18.88 | 12.38 








i\Aves. | 13 6.0) 12.2 2.6 15.8 2 6 








July 18, 1888 | 0.75* 10; 7.6) 12.2 | 2.0 | 14.8 | 10.3 
Aug.\7, “ 1. 8 10, 5.5) 8.7 | 18.4 | 11.8 8.0 
Aves. | 10 6.5 10.4 21.7 | 18.3 | 9.6 











?robable time required | | 
for conventration of | 
flow at gauges, Minutes “4 26 16 28 24 


*Preceded and followed by lighter rain, 

tSudden shower ne! Pa _ 

t+Heavy shower preceded by lighter rain 

+Intensity roughly estimated 

fsewer here ran under head; percentage is computed 
rome maximum discharge without head previous to sur- 
vharge, 

*Figurea obviously too high or to) lowand rejected in 
deriving averages, 


area in acres; m = proportion of impervious sur 
face on said area, which is also substantially the 
sameas the proportion of the rainfall discharged 
during the period of greater flow, and with a, b and 
¢ = certain empirical constants, we shall have: 


Q=maAr 1 
m= at; 2 
r= b—ct; { 
Q = Aat (b— ct); 4 


and for the usual condition under which Q will 
become a maximum, we obtain; 


d 
0, whence t = — 4 
°. 


Aa (b — 2et) 


But in a previous paper, it was shown that the 
value of the empirical constants b and c was for 
rainfalls lasting less than one hour in the local 
ity of Rochester, b = 2.10 and c = 0.0205; hence 
the duration ¢ of the heaviest rain which will 
canse Q to become an absolute maximum is; t = 51 
minutes. This solution, however, is to be regarded 
simply as a crude approximation, and valid only 
under certain conditions; but it suffices to show 
that in drainage areas of moderate size, the heaviest 
discharge always occurs when the rain lasts long 
enough at its maximum intensity to enable all por- 
tions of the area to contribute tothe flow. For larger 
areas, on the other hand, a more elaborate analy- 
sis becomes necessary in order to find under what 
conditions the absolute maximum discharge will 
occur, although the method of procedure above in 

icated will remain the same. 

The present percentage of the rainfall discharged 
from the aforesaid urban districts cannot, however, 
be regarded as permanent, since improvements are 
constantly being made by the construction of new 
buildings, pavements, and sewers; hence, not only is 
the proportion of impervious surface on these dis- 
tricts steadily growing, but the time required for 
the concentration of the storm-water in the outlet- 
sewers is also becoming materially reduced. In 
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planning new curves, therefore, it will be necessary 
to provide for the drainage from districts which, 
sooner or later, will be much better developed than 
any of those described above; and in the absence of 
more trustworthy data, we may be justified in con 
cluding that the greatest percentages of discharge 
from such improved districts will continue to be 
practically equal to the percentage of impervi- 
ous surface thereon, as was found to be the case 
with the five districts described, The manner in 
which the proportion of impervious surface on dif- 
ferent classes of urban territory may be estimated 
has been fully explained in a preceding paper ; and 
as the figures thus obtained are in general accord 
with observed facts, as well as with the results of 
the gaugings, the method may accordingly be con. 
sidered as reasonably accurate. To indicate what 
figures the writer adopted in computing the maxi 
mum flow in the several sections of the proposed 
east side trunk sewer, it may be repeated here that 
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kurnechi, occupying a favorable situation for obtaining 
charcoal from the surrounding hills of the Marangapuy; 
Zemincari. It affords employment for about sixte; 
families of smiths, and is altogether in the hands of 4 
Mussulman named MAHOMED Rournen, who holds 
monopoly of the right to collect charcoal for the pur 
pose in the jungles of the estate, for which he pays 4.5), 
perannum. Beyond the convenience of its situation 9. 
regards the junglesand the existence of tolerably ti), 
sod earth in the vicinity, the site possesses no spec ia 
advantage. 


The process employed (is very simple. Small quant; 
ties Of iron are inclosed in a ama)! earthen crucible wii), 
afew pieces of the wood of the avaram plant and tw, 
or three green leaves, A top is luted on, and when dry 
the whole is exposed to the heat of a small charcoy 
furnace till the iron is melted, a fact which the operat 
ascertains by picking up the crucibles ina long pince 
and shaking them, The vessels are allowed to cool and 
then broken open, when a knob of steel is found at thy 
bottom, Two sizes of ingots are made, weighing abo: 
soz. and 10% oz, respectively, The crucibles are mac: 


Table No, 22—Showing Duration of the Maximum Intensity of the Principal Rainfalls at Rocheste, 
N. Y., from Oct, 1, 1887, to Oct, 1, 1888. 


Maximum | Duration | 
Date intensity, of rain at) 
inches per | max. inten- 





Remarka. 


00 | Preceded by 2 hrs. light rain and followed by |‘, brs, light rain, Un; 
Preceded and followed by light rain lasting from 1 hr, to 4% hr. Un; 
|Preceded by 8 min. moderate rain and followed by 20 min. drizzling rain. 


|Sudden heavy shower, followed by drizzle lasting 1 hr. Direction trom 


Not uniformly distributed. In extreme eastern dis 


tricta, Maximum intensity was only 0 35 ins. per hour. 
\Preceded by 20 min. moderate rain and followed by 10 min, of light rain 


y short, heavy shower and 15 min, light rain, and followed by 


|. short light rainand drizzle. Uniformly distributed. 


Sudden heavy shower, followed by | br. moderate rain. 


Sudden heavy shower, followed by 30 min, light rain and drizzle. Was » 
Sudden heavy shower No. 1, followed by 27 min, of light rain and drizzle 
Sudden heavy shower No, 2, followed by 28 min, of light rain, Apparent), 


|Preceded by sharp shower and 45 min. light and moderate rain, and fo| 
lowed by 10 min, light rain, and then by sharp shower. 


Apparently 


/Preceded by 20min. moderate rain. Not very uniform, 
Preceded by 25 min, light rain, and tollowed by 45 min. moderate ruin. 


Suddeu heavy shower, followed by | hr. moderate rain with light showers. 


Sudden heavy shower, followed by 15 min. moderate rain, 3 hrs. previously 


Rained some 


hours previously. Apparently uniform. 


followed by 8 min. moderate ram, 
lucting hail, rate would be about 


hour sity 
| Hrs, Min. 
Dec, 10, 1887 0.310 1 
| | formly distributed. 
April 5, 1888 0.240 0 wo 
| formly distributed, 
May4 “* 0.300 ey 
| Uniformly distributed. 
(1.315 | 0 3 
May # “ < to 8. W. to N. E. 
(0.348 
Mayl2 “ 0.300 0 @ 
Not very uniform. 
May 26 1,000 0 18) Preceded % 
June2 0.400 0 1S 
little heavier on weat side, 
June 24 “ 1,000 0 wo 
Apparently uniform, 
sale 2.6020 0 2 
uniform. 
June 28 * 0.800 0 20 
| evenly distributed, 
Julyl “™ 0.760 iT) 16 
= oe 0.700 0 10 
Much heavier on west than east side, 
Aug.4 " 1.000 0 12 
Probably not very uniform. 
Aug. 16 “ 1.616 0 1b 
heavy rain, Not uniform. 
Aug. 17 “ 1.383 0 10 
3.200 0 14 (Sudden heavy shower with hail 
Aug. 26“ Fairly uniformly distributed, 
2.500 2.5 ina. 
Sept. 16 * 0.470 0 Mw 


Sudden heavy rain, followed by 2 min. light rain 
hours previously, Apparently uniform 


Had rained some 





four different classes of territory were taken into 
account as follows: Class I, with 50 persons per 
acre and 55 per cent. of impervious surface ; Class 
II, with 40 persons per acre and 46 per cent. of im- 
pervious surface; Class Tl, with 25 persons per 
acre and 27 per cent. of impervious surface, and 
Class IV, with 15 persons per acre and 14 per cent. 
of impervious surface. It should also be stated that 
the central districts of the city, which will in the 
future, undoubtedly, afford a considerably higher 
percentage of impervious surface than has been as- 
signed to Class I, are not embraced in the drainage 
area of said trunk sewer; furthermore, that in the 
estimate of these percentages, a much better condi- 
tion of the roadways and pavements has been as- 
sumed than now prevails, 

It has thus been shown that in all localities where 
ample storm-overflows cannot be secured, the prob- 
lem of proportioning sewers to remove the rainfall 
becomes somewhat complicated, and involves not 
only a thorough knowledge of the details of the rain- 
fall, but also a careful consideration of the future 
development of the various‘tributary drainage areas. 


Indian Method of Manufacturing Steel from 
Wrought-Iron, 





In forwarding to the Government Central Mu- 
seum samples of steel manufactured at a village in 
the Trichinophy district, together with the ordinary 
earthenware crucibles used in the operation, the 
Board of Revenue has also furnished the following 
communication from the Collector of the District 
on the method of manufacture : 

The industry is carried on at a small village called 
Venkatanaikampatti, about two miles from Parvaran, 


of a mixture of red earth and charcoal made of paddy 
husks kneaded together, They are shaped on a wooden 
plug about 5 ins. long and 2 ins. in diameter for the 
smaller size of ingot and slightly larger for the othe: 
size, having a conical end which forms the bottom of the 
cavity in which the steel collects while fluid, The tid is 
of the same material and put on wet. It appears hardly 
to contract at allin drying, and a fairly air-tight vesse) 
is consequently produced. The clay is not nearly re- 
fractory enough for the heat it is exposed to, as the cru- 
cibles are completely vitrified and spoilt at the end of a 
single operation. 

The iron used is brought from the Namakal Taluk ot 
Salem, and appears to be a rough description of wrought 
iron. For the smaller size of ingot, it is cut into pieces 
weighing as nearly as possible 10 Oz, (asmall piece is added 
to make up the weight, if necessary), and this quantity is 
placed in each crucible with 34 oz. weight of pieces of the 
dry wood of the avaram plant. Two or three green 
leaves (the kind is a matter of no consequence) are placed 
on top, and the charge closed up with a lump of clay 
carefully plastered all round. Great care is taken in put- 
ting in the correct proportions of iron and avaram wood, 
and the operators assert that, if less is used, the iron is 
not melted, and if more, it will not stand being worked 
afterwards. The green leaves probably serve in some 
way towards retarding the drying of the lid and prevent. 
ing it from cracking. 

The furnace consists of an inverted cone of earth. 
work about 2 ft. in diameter, and the same in depth, the 
apex opening into an ash-pit below. At one side, and 
protected from the heat by a mud wall, is a smal! shed in 
which two bellows-men sit and work a couple of skin 
bellows most vigorously. The air is admitted into the 
furnace through a hole near the bottom, In preparing « 
furnace, some straw is first placed at the bottom below 
the air-hole, and charcoal is then thrown in to a suitable 
height. On this, 25 of these conical crucibles are placed 
with the points downwards, and, when all are in position 
they appear to form asortof circleand tobe independen 
of the layer of charcoal béiow, More charcoal is placed 
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above, and the furnace is then lighted through the atr- 
hole. Fresh fuel is thrown on above from time to time 
and one or two of the crucibles are occasionally lifted 
with long-handed pincers to allow the burning charcoal 
to fall through and replenish tne supply below. The 
straw remains untouched by the fire throughout the 
process. The crucibles are given a sharp shake on these 
occasions, which is said to assist the process, and, toward 
its conclusion, allows of the operator's ascertaining 
whether the iron is melted or not, Asthe mouth of the 
furnace is open, the waste of fuel is enormous, and I do 
not believe that one fourth of the charcoal used exer- 
cises any effect on the crucibles, In the absence of good 
fine clay, this fault seems irremediable, as there is no suf- 
ficiently refractory material available from which a sep- 
arate opening for the supply of charcoal to the furnace 
below could be constructed. 

After about an hour or ‘an hour and a half the feel of 
a crucible when lifted shows ita contents to be liquid, 
The process is then considered to be completed, and the 
crucibles allowed to cool, after which they are broken 
open, a knob of stee! found at the bottom of each. The 
ingots are reheated and hammered into oblong pieces, in 
which shape they are sold. All the crucibles do noi re- 
main absolutely air-tight during the process, the lids be- 
coming cracked without affecting the result. I had the 
contents of one of these poured out through a crack, and 
was surprised to find the steel in a state of extreme 
fluidity, a thing which the heat produced hardly led me 
to expect. 


The estimated cost of making 200 Ibs. of steel is 
about $13.95, and the value realized for the produce 
about $16.20, the manufacturer netting a profit of 
$2.25. The annual out-put of the manufacturers in 
the village is about 28,000 lbs.—The Indian Engi 
neer, 


Air Compressed by Water Power. 


The compression of air by water-power at some 
convenient point, and its pipage to the place of use, 
is no new engineering feat. Air compressed in this 
manner was used to drive the machinery at the St. 
Gothard tunnel ; and perbaps the most complete 
and extensive plant in the United States is that of 
the Hydraulic Power Co., of Michigan, which works 
all the machinery of the Chapin and Ludington iron 
mines by air compressed at the Quinnesec Falls, 
three miles away. But it is not every one who 
knows how the water-power is applied to the air- 
compressor; and to enlighten interested readers a 
simple and effeetive engine, designed for the appli- 
cation of water-power by the Rand Drill Co., of 
New York, is herewith illustrated. 

The cut shows the general plan and elevation of a 
14x 12 in. duplex water-power compressor. It is op- 
erated by an impulse water-wheel mounted directly 
upon the compressor shaft, and this wheel is so de- 
signed in relation to the available head and quan- 
tity of water, that its revolutions in a given time 
just equal those for which the compressor is 
proportioned. The weight of this wheel also acts 
as a fly-wheel. Of course the wheel is encased so as 
to avoid the spraying of the water. The efficiency 
of these wheels has been on tests as high as 90.2 
per cent.; and the makers say that they can be relied 
upon for 85 per cent. in practice. 

The same device has been applied to pumps and 
to hoisting engines, two wheels being used in the 
latter case with two jets impinging on the buckets 
from opposite directions. The advantages claimed 
are—no belting, no gearing, no shaft transmission 
with its inherent loss of power, and little or no lia- 
bility to break down. 


SOME LONG PILES.— There is some pretty soft 
mud in the swamps down South, if the following, 
from the Montgomery, Ala., Advertiser, is to be 
believed : 


The bridge contractors on the Georgia Southern & 
Florida have struck it “soft” in Mud Swamp, 3 miles 
south of Valdosta, Ga. The piling cut for the bridge 
were 30 ft., and it was supposed that they were plenty 
long enough, but not so. When one of them was 
driven out of sight, they got others 60 ft. long; and when 
one 60 ft, long was driven out of sight, they put another 
on top of it, and another, and at last accounts they had 
gone down 166 ft., and they were still going down 11 ins, 
at each blow from the hammer. There is no telling 
where the bottom is. The bridge at this point is to be 
900 ft. long, and if the whole span is as deep in mud as at 
the spot where they began the pilings, the company will 
have a serious time getting the bridge in place, 
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The Practical Value of Self-Recording 
Rain Gauges." 


‘‘What are the uses of self-recording meteorologi- 
cal instruments?” is a question that is frequently 
asked. This question may be readily answered by 
saying that it is very generally conceded at the 
present time that they are absolutely essential for 
an intelligert study and comparison of meteorologi 
cal phenomena. In order to answer this question 
in a more practical manner,however, with regard to 
self-recording rain gauges, the writer bas prepared 
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bers 1,2and 3. Their relative positions with regard 
to each other are as foilows : Station No 2 is situated 
about 1'¢ miles southerly from Station No.1, and 
Station No.3 is situated about 6 miles southwesterly 
from Station No. |. 

The Draper pattern of self-recording rain gauges 
were used, and although they were not of the most 
modern construction, all the data contaired in the 
tables are sufficiently accurate for practical purposes, 
and in the cases of the more excessive rates of rain 
fall are very reliable. The data of only the seven 
warm months of each year, from April to October, 





Duplex Water-Power Air Compressor; Made by the Rand Drill Co. 


the two following tables, and the remarks and illus- 
tration which are included in this paper. 
The tables contain interesting data relative to ex- 
- cessive rainfalls, and were compiled from diagrams 
taken from self-recording rain gauges, that were 
operated under the direction of the City Engineer's 
Department, at three different stations in Provi- 
dence, R. I., and its environs. For convenience of 
description, the three stations will be designated, 
when they are referred to in the future,by the num- 


*A paper read at a meeting of the New England Meteo- 
Rrlget Society, April 17 ,1889, by £EpMunD B. Weston 
. E., member of the Council of the Society. 


have been included in the tables, as during the 
cold months the pipe of each rain gauge connecting 
the funnel that receives the rainfall with the 
recording apparatus at times gets clogged with ice 
or snow; consequently, there is often a question of 
doubt during these months as to the reliability of 
the recorded rates. 

With an ordinary rain gauge, it is not possible to 
determine the rate per hour of the fall of rain during 
a storm, without noting the time that it is raining 
with a watch; and as it is very inconvenient in the 
majority of cases to do this, itis very rarely done, 
and when it is, an average rate is all that is generally 
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TABLE NO. 1. 


This table shows the number of times that rates of rain from \ to 6 inches per hour were recorded at Stations Nos. 1, 2 and 3, during the seven warm months 
of a number of years; also the average maximum and minimum amounts that fell while it was raining at these rates. 





| 

















| Including In*ludirg 
SraTions. da” 10 da”. d2"10 1", 
Years. ¢ |Amount at] g |Amourt at 
| & jthis rete in} > ned rate io} 
| & jinebes. E linehes. | 
Rlevatinn of the fon-| 7 |_| 
neis o! the rain-gange) — | | | mas 
above tov surlace cf the! © | Sintec. st Sis é | 
ground, iel se] Simi Cilo|ej= 
= , | = 
Ala |A RIA < |e) A] 
( 1878 ra | . ow 
N79 | | .36) .60) 26) & | .37| .63) -25) 
|} 188 3) 37) 5 | .25) 6 | -€6)1 25) -25 
Station No.1. | 1-Kt | 3) .66/1-40 .28] 3/ .42) 50) .26) 
| 82 | 2] .3y) 30) 3] @| 90) .49) -31) 
(21 feet.) 183 | 3| -3| 41) ‘as 2 | 36) :36) .36| 
1¥Sk 3 | .43) .01| .26] 2| -34) .41] -27 
| 18% | 6 | .39) .75) 25] 6 | .39) .#2) .2 | 
1886 | 6 | .37) .57) .256) 1 | .30) .30) .30). 
1887 | 7 | -31) -40) .26] 5 | -32) .38) -32 
— =e pare te 
Totals.| 36 | 33 bene nee 
| — | ——| | 
Rosia bel 
Station No.2 | 18°8 | 2| .25) .25) .or] 7 32] .49! .25 
18.9 6 | .v8) -35| .zh] 8 | .27) .30) 25) 
(15 feet.) | 1880 | 3} 35) 40) .25) 5 | .45) .48) .30) 
Totals.| 11 ae 15 | io 
| 1878 | 11] .85; .50) .26] 5 | .38) .50) .25) 
tation No. 3. 18 9 & | .z7| -30| .26] 6 | .¥:|8.92) .2% 
a 
1480 7 | -48) .50) .267 6 | .62) -85) .88| 
(14 feet.) 1x81 2 | .84) .50) .2A} 6 | .48) 82) .28 
sx2 | 8 | .29) 48) 25) 8 | .48)1.10) -30) 
1833 9 | -35] .50) . 98) Jesesfoveslerse| 
1e84 9 | -35) .50) .25) 4 | 69) -50| .50! 
|Totals,| 51 | 31 | 
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Rates Per Hour, 





Including | 





























ascertained, although it may have been raining 
faster or slower at intervals during the time noted - 

By the use ot a reliable self- recording rain gauge 
the different rates that rain bas fallen during a 
storm can be readily determined. The writer 
was under the impression, before he commenced to 
study thc diagrams of self-recording gauges, that a 
rate of rainfall of Lin. per hour was of avery un- 
usual occurrence; a short experience with them,how- 
ever, dispelled this idea. 

It has been a great source of trouble to many civil 
engineers during the last few years, when so many 
sewerege systems have been designed and built, to 
obtain reliable and useful rainfall data, in order to 
determine what sizes of sewers will be required to 
provide for the whole or a portion of the rainfall 
of the localities under consideraticn. The majority 
of meteorological records are of very little use in 
this respect, as generally it is only possible to ob- 
tain from the best of them the depth of rain, the 
date of the storm, and the time when it commenced 
andceased, The writer on one cccasion, about fif- 
teen years ago, was able to find in une of the most 
reliable meteorological records in this country, in- 
dications of only eleven times during 40 vears when it 
had rained at a rate of 1 in. per hour or more; this 
is equivalent to an average of a little less than two 
and a half times in 9 years. This is quite differ- 
ent from the data given in Table No. 1 of this paper, 
which show that during 9 years, there were 
41 times when it rained at a rate of 1 in. per hour 
or more, at one or more intervals during the storms 
that occurred ip this period. 

As a practical illustration, the writer will mention 
a cuse that came within his knowledge quite a 
humber of yearsago. A civil engineer was called 
upon to design and superintend the construction of 
a system of sewers fora small city,'and as he was 
not familiar with the rainfall of the locality, his 
only resource, as there was but one self recording 
rain-gauge known to be in operation in the coun- 
try, and that was many miles away, was to consult 
‘* the old inhabitant ’’ and to examine some records 
of rainfall, that had becn carefully kept in the 
vicinity with the aid of an ordinary rain-gauge, 
during a period of 30 yeurs. After a careful] study 
of these records, he made up his mind as to the 
amount of rainfall to be provided for, and deter- 
mined the size of the sewers accordingly. Fortu- 
nately only a few miles of sev ers were built during 
the two oc three years that followed the completion 
of his plans, as before the end of that time it was 
plainly demonstrated that allowance had not been 
made for a sufficient amount of rainfall, as at 
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TABLE No. 2. 
This table contains data of a number of remarkable storms, when excessive amounts of rain contin- 
ued to fall for a considerable length of time, that were recorded during the seven warm month 


of each year, from 1878 to 1888 inclusive, at Pr 


ovidence, R. I., at Stations Nos. 1,2, and 8. Th 


table does not include, however, any amounts of rain (if there were such) that fell during the 


storms at a rate of less than 5-100 of an inch 





per hour, or the time that it was raining at this 
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times, during a number of storms, the sewers over- 
flowed into the streets in which they were built, as 
well as into the cellars of many of the buildings in 
the neighborhood, causing a great deal of in- 
convenience and damage; the final result was that 
additional sewers had to be built to take away sur- 
face water in some of the streets where sewers had 
already been constructed, and many features of the 
original design changed. Without doubt, the 
greater part, if not the whole, of this trouble could 
have been obviated, if records of self-recording 
rain gauges had been availabie. 

Table No. 1 gives the number of times, or inter- 
vals, that rain fell during the seven warm months of 
the year, fora period of years, at the rates per hour, 


from \ to6 ins., given in the different divisions 
into which the table is divided, when the amounts 
that fell during the interval or intervals that it was 
raining at the given rates were not less than one- 
quarter of aninch. When the rate of rainfall per 
hour is mentioned, it is not intended to imply that 
the total amount expressed by the rate fell during 
one hour, but simply to convey the idea what any 
amount of rain that fell during a traction of an 
honr, would have been, bad it continued to fall 
with the same rapidity during the whole hour; or if 
the duration of the rain was more than one hour, 
what it would have been had it been limited to one 
hour. For example, let us eppose that during a 
heavy fall of rain the time was noted, and it was 
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found that it took fifteen minutes for 4 in. to fall; 
this is equivalent to a rate of 2 ins. per hour. In 
the first division of the table (No. 1) are given the 
rates from } in. per hour to }¢ in. not including the 
i¢in., and in the second division, the rates from 
gin. per hour to lL in., not including the 1 in., and 
soon to6ins. In the first column of each division. 
are given the number of times, or intervals, that it 
rained at the givea rates during the storms that oc- 
curred im the seven months of each year before 
mentioned. The figures in this column are not re 

peated in any instance, or in other words,the figures 
in the first co'umn of the division devoted to rates 
trom ¢ to 1 in. are not repeated in tie first column 
of the civision devoted to rates from \ to }< in., etc. 
In the second column of each division are given 
the average of all the amounts of rain that fell, at 
the given rates during the entire storms, or at one 
or more times during the storms of the seven warm 
months of each year. In the third column of each 
division is given the maximum amount of rain that 
fell at the given rate at any one time during the 
seven warm months of each year. In the fourth 
column of Zeach division is given the minimum 
amount of rain that fell at the given rate at any one 
time during the seven warm months of each year. 
The time in fractions of an hour that it took the 
amounts of rain to fall that are given in the'second, 
third, and fourth columns, that bave just been men- 
tioned, can be ascertained by dividing the amounts 
in these columns by the rates which are given at 
the heads of their respective divisions. 


Table No. 2, which was arranged for a purpose 
similar to that of Table No. 1, although the infor- 
mation that it contains is somewhat different, gives 
the data of a number of remarkable storms, during 
which excessive amounts of rain fell for a consider- 
able length of time, during the seven warm months 
of each year from 1878 to 1884 inclusive. This table 
(No. 2) is divided into three divisions, one division 
being devoted to data obtained from the diagrams 
of a self-recqrding rain gauge, that was located at 
one of the three stations before mentioned. In the 
first column of each division ‘is given the data of 
the day or days of the month that the storms oc- 
curred. In the second column of each division are 
given the amounts of rain that fell at rates of ,§, in. 
per hour or more, during the entire storms, or at 
one or more intervals during the storms. In the 
third column of each division is given the time, in 


’ fractions of an hour, that it rained at a rate of ,o in. 


or more during the whole of each storm, or at one 
or more intervals during each storm. Inthe fourth 
column of each division are given the average rates 
of rainfall per hour, computed from the data given 
in the second and third columns. 


It is more than likely that there were a number 
of remarkable ijstorms, and periods when excessive 
amounts of rain fell during the seven warm months 
of the years mentioned, that are not inciuded in 
Tables Nos. 1 and 2, as on several occasions the self- 
recording rain gauges were (upavoidably under the 
circumstances) out of order, or could not be attended 
‘to in a proper manner. 

In order to give an idea of the practical value of 
the tables, the writer will assume, for instance, 
that it is necessiry to determine the size of a main 
sewer, of sufficient capacity to take away the or- 
dinary rainfall, as well as the sewerage, of an area 
of 65 acres, situated in the center of a compactly 
built-up city, and that the grade to which this 
sewer must conform will pitch at a rate of 2 ft. per 
1,000 ft. In a case of this kind, it can be assumed, 
more especially in this part of the country, that the 
amount of sewerage will be very small in proportion 
to the amount of rainfall, and that all the rain, 
when falling at excessive rates, will be conducted 
into the sewer as fast as it falls. It can be seen by 
consulting Table No.1 that it rained (considering 
the data of Station No. 1 only) 36 times at a rate 
between and 4 in. per hour, 33 times at a rate be- 
tween 4 and 1 in., 22 times at a rate between 1 and 
1} ins., 5 times at a rate between 1!¢ and 2 ins., 

4 times at a rate between 2 and 24 ins., 5 times at a 
rate between 2'¢ and 3 ins.,4 times at a rate between 
3 and 4ins.,and 1 time at a rate between 4 and 
5 ins. At the grade previously mentioned, sewers 
of the following dimensions would be required to 
carry away the rain falling at 6 of the rates given 
in Table No. 1, viz.: Fora rate of 1 in. per hour, a 
sewer 38 ins. in diameter; for a rate of 1 in., a sewer 
&4 ins. in diameter; for a rate of 2 ins., a sewer 
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6&4 ins. in diameter; for a rate of 3 ins., a sewer 
74 ins. in diameter; for a rate of 4 ins., a sewer 
82 ins. in diameter ; and fora rate of 5 ins., a sewer 
88 ins. in diameter. In any of these cases, the sewer 
would probably be flowing full, and to the extent of 
its capacity, under the conditions named, before 4 in. 
of rain had fallen. It is probably well known, how- 
eyer, that it is not customary to go to the expense 
of building sewers of sufficient size to provide for 
excessive rainfalls, which rarely occur, as it is gen- 
erally considered more judicious to bear the ex- 
pense of making repairs arising from overflows and 
washouts, should they occur under these circum 
stances. For instance,in the case of the sewers 
just mentioned, it would probably cost, under or- 
dinary circumstances, in the neighborhood of $7,500 
more to build an 88-in. sewer, 1,000 ft. long than it 
would to build a 38-in. sewer of the same length, 
assuming that the axis of each was to ,be at a com- 
mon depth of 10 ft. below the surface of the ground. 
As an example of the value of self-recording rain 
gauges for the purpose of studying local rain storms, 
the writer would especially call attention to a re- 
markable storm that occurred during the afternoon 
of the 6th of August, 1878, when the amount of rain 
that fell per hour was and is without precedent in 
Providence. At Station No. 2, the duration of the 
rain was 1 hour, and the total depth that fell within 
this hour was 4.49 ins., but during a portion of the 
time 3.50 ins. fell at the rate of 5.83 ins. per hour; 
at Station No. 1 the duration of the rain was the 
same as at Station No. 2, the total depth that fell 
within the hour was 2.51 ins.,and the maximum rate 
was 3 ins. per hour, for an amount of 1,59 ins.; at 
Station No. 3, the duration was 1 and \{ hours, the 
total depth of rain that fell was 144 ins. and the 
maximum rate was 1 in. for a depth of ,°% ins. 
Many more instances could be mentioned relative 
to the value of self-recording rain gauges, in which 
their diagrams have played an important part, such 
as substantiating testimony in courts of law, as 
well as in furnishing much valuable information 
for many other purposes, but time will not admit. 





Fig. 2 Cheluraterebrans. Enlarged about 12 diameters. 


The writer will, however, in closing give one more 
example bearing upon the subject, which relates to 
the duration of rainy weather. The diagrams that 
have been taken from the self-recording rain gauge 
at Station No. 3 show that rain actually fell at this 
station 1,788 hours, or a little less than 7 per cent. of 
the whole time, during the 6 warm mcnths of the 
year from May to October inclusive, of the 6 succes- 
sive years from 1879 to 1884 inclusive. The data ob- 
tained from the records of this station are more 
especially mentioned on account of the top of the 
funnel of the gauge located there being within 1 ft. 
of the surface of the ground, so that there is proba- 
bly no doubt that the smallest amounts of 
rain were recorded; this gauge was also in running 
order during the entire time, with but a few excep- 
tions, when the hours that the rain commenced and 
ceased were noted by observation. 


The Limnoria in Boston Harbor. 





The last report of City Engineer JACKSON, of 
Boston, Mass., contains an interesting chapter on 
the marine life destructive to submerged timber in 
and about that city. During the last year a careful 
examination of the piling beneath portions of eleven 
bridges was made by a diver, under the direction of 
Assistant Engineer HENRY MANLEY. In only two 
cases was serious damage found due to the Limnoria 
or pile-worm, and both of these were previously 
known. 

There are three marine animals on the Atlantic 
coast of the United States that de most serious 
damage to submerged woodwork ; but only one of 
these, the Limnoria terebrans, or Limnoria lig- 
norum of the naturalists, is found in Boston waters 
in auy considerable numbers. It is not found in 
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brackish waters, and sewage-contaminated water is 
not favorable to it. It most abounds in the clear 
water of the lower harbor. Spruce and soft woods 
are rapidly eaten, white oak piles endure much 
longer. The oak wharf at Deer Island lasted 24 
years before the ravages of, the Limnoria were 
sufficiently serious to require its reconstruction, 





Fig.1 Limnoria lignorum, or Limnoria terebrans 
Enlarged 10 diameters 


Mr. GEO. BROWN GoovEr, in “The Fisheries and 
Fishery Industries of the United States,’’ 1884 
speaks in substance as follows of the “‘gribble’’ o1 
boring Limnoria and some others of like nature 

This little crustacean pest, which is less than one 
fourth inch long (see Fig. 1), is found from the Gulf 


of St. Lawrence to Florida. In spite of its small 
size, it is very destructive of all kinds of submarine 
woodwork, which it rapidly eats away. It makes 


its burrows by means of stout mandibles or jaws, is 
grayish in color and is covered on the upper part of 
the body with minute hairs to which more or less 


dirt usually adheres. 

This Limnoria lignorum, or “gribble,” gen 
erally lives above and just below low-water mark, 
though it has been found, but rarely, as low as7 to 
10 fathoms. The burrows are about one-half inch 
deep, and when they have become numerous enough 
to reduce the superficial layer of woud to a mere 
shell, this’scales off and leavesa fresh surtace, which 
is at once attacked. It has been observed cutting 
the gutta-percha of submarine telegraph cables 
The burrows are nearly round, and of all sizes up to 
about one-sixteenth inch in diameter; they go into 
the wood at all angles and are usually crooked, It 
works chiefly in the softer parts of 
the wood, between the harder annual 
layers, and it avoids knots, rusted por 
tions around nails, etc. 


When abundant, it will destroy soft 
timber at the rate of a half inch or 
more every year, or reduce the diame 
ter of a pile one inch per year. Un 
like the Teredo, this creature is a 
vegetarian and it eats the wood it ex 
cavates, so that its boring operations 
provide it with food and shelter. The usual reme 
dies adopted to check its ravages are chiefly, copper 
or other metallic sheathing; driying brouu-headed 
iron nails close together in the parts subject to 
attack; or the application of coal-tar, creosote, or 
verdigris paint once a year or oftener. 

The two other marine animals destructive to 
wood are the Teredo navalis and the Chelura 
terebrans (Fig. 2). The Teredo is well known as a 
long, soft worm that may be as much as 1S ins. 
long and three-eighths inchin diameter. It burrows 
in the interior of timber and is abundant on the 
southern coast of Massachusetts, but .it is not 
found north of Cape Cod. Of the Chelura, Mr. 
GOODE says, that while it is common on the Euro 
pean coast from southern Norway to the Adriatic 
Sea, it has so far only been noticed on the Atlantic 
coast of the United States at Wood’s Holl and 
Provincetown, Mars. At both places it is found 
associated with the Limnoria liqgnorum in the 
submerged piles of old wharvee. It is quite easy 
for the unskilled eye to confound it with the Lim- 
noria, though they belong to very distinct divisions 
of the Crustacea. The Chelura was first identified 
in the United States by Prof. S. I. Smirn, of New 
Haven. 


THE WORLD'S TOTAL PRODUCTION OF COAL last year 
amounted to 430,000,000 tons, of which the total output in 
the United States was 130,000,000 tons, or a little more 
than 30 per cent. of the whole. The product of Pennsy!- 
vania in 1888 amounted to 38,000,000 tons of anthracite and 
33,000,000 tons of bituminous coal, or about 55 per cent. of 
the whole supply of this country. The annual produc- 
tion of anthracite coal has steadily increased from 29,000,- 
000 tons in 1882 to 38,000,000 tons in 1888.—Philadelphia Re- 
cord. 
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Jonson’s Patent Balanced Compound 
Engine, 


This engine is of the trank type and consists vir- 
tually of four half cylinders, with cranks set oppo- 
site or at 180°, forming in fact an equivalent for the 
ordinary high and low pressure cylinder, the area 
of the annular space between the trunk and the low 
pressure or compound cylinder being equal to that 
of the high-pressurecylinder. Thus inthe enginein 
the accompanying cut, the compound cylinder being 
1214 ins. diameter, the trunk 9% ins. scant, the differ- 
ence in areas 122, 72 — 72.72 = 50, or nearly 8 sq. ins., 
making this engine 8 in, x 124¢ in. x 10. in. stroke. 
Steam is exhausted from the high pressure end of 
each cylinder to the upper or compound end of the 
same cylinder, so that alternately the high-pressure 
end of one cylinder and its opposite compound end 
form a complete half stroke. 

Excepting for electric lighting purposes, or for 
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In the accompanying cuts the automatic fly-wheel 
governor is omitted, as this is not an essential 
feature of this engine, andis well understood. 
This engine is manufactured by the Jonson Foundry 
& Machine Co., of New York, and a marine engine 
or this type, of 275 H. P., is now being built for tne 
United States Government. 


Should a City or Town provide Meters at its 
own Cost to Consumers of Water?* 


The question to which my attention is drawn is one of 
various opipions, therefore I can only speak of the ex- 
perience that has come under my personal observation. 
At the completion of our works in September, 1879, it 
was voted that hereafter meters be put in at the expense 
of the town in all cases where the consumer had over 
two faucets, except whereaconsumer desired a larger 
size than the commissioners deemed necessary, in 
which case the price of an ordinary sized meter would 





Balancei Compound Engine; General View. 


very large sizes where the slide valves are of great 
area, the high-pressure steam and compound valves 
are made in the same casting, passing the high- 
pressure exhaust through ports in the valve to the 
low-pressure end ; and by giving the steam, com- 
pound, and exhaust va!ves a definite lead, as deter- 
mined by practice, both cylinders work in unison. 
But the two valves being in the same casting, and 
driven by a single eccentric, or in the case of the 
marine engine by two eccentrics and the ordinary 
link motion, any change in this motion, as in using 
an automatic cut-off, affects the compound and ex- 
haust as well as the live steam; therefore, for this 
purpose an independent steam valve is preferable, 
as shown in the cut. On marine engines, the ordi- 
nary adjustable cut-off is used. 

The advantages claimed for this type of engine are 
compactness, freedom from vibration, very low 
center of gravity, and the fact that all the moving 
parts are exact reproductions of each other. It is 
mechanically perfectly balanced and can berun at a 
very high rate of speed, making it especially val- 
uable for electric lighting. 


be deducted and the balance of the cost of the larger 
meter be paid by the consumer. I believe Pawtucket 
was the first town to adopt that system in this country. 
A division of the Pawtacket works known as che Cen- 
tral Falls Fire District, adopted the same rules the fol- 
lowing year. This ruling seems to have met with gen- 
eral favor, and the number of meter takers has rapidly 
increased since. Our minimum price is $10 in advance 
for all meters, allowing them to use 33,333 gallons, thus 
enabling the mechanic or laboring man, who owns a 
little home, ora eapitalist, who builds and rents tene- 
ments, to have all of the luxuries of the rich man in his 
mansion in the use of water, and the result is that the 
average amount received is about $16,a year for that 
class of me:ers, and under that system the works be- 
came popular with that class of consumers. I therefore 
maintain that it is desirable for any city or town to fur- 
nish tue aforesaid parties on as reasonable terms ‘as 
ean be done, because it stimulates them to cleanliness, 
(which is next to godliness) and the sanitary resul's 
speuk volumes in defence. Of course I can see that 
where priv«te corpor:tions have charge of the city or 


* A paper read by Epwin Darina, Supt.of he Paw- 
tucket Water-Worke, at the a»nual meeting of the 
American Water-Works Association at Louisville, Ky.. 
April 16-18, 1889. 
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town, they have no particular interest in the aforesaid 
results, as representatives of the sume have eapressed 
them-elves iu previous discussions, an‘ yet I am led to 
believe that the revenue received trom the smul: takers 
is of minor importance to that of the manufactory, me- 
chanicai or hydraat renta!,which is received byali private 
eorporations. You ali know tnat il auy corporation had 
to depend entirely on fumily supply for thei revenue, 
they would not inves: their money 1n that town or city, 
1 therelore came to the eonclusion that the smali dif- 
ference received between laucet aud meter rates is not 
paramount to the good resuits woich will be produced 
by the good will of tne citizerjs. Corporations i now 
the animosity that aiways exists against them in a 
city or town where they do not show a liberal ai-posi- 
tion. 

Iam reminded that at my early connection with 
water-works, I had occasion to advocate the use‘of me- 
ters and the supplying of the same by the city or town; 
and let me say here, [ mean only the family meter, or 
its equivalent, when larger ones are required. 

In discussing the subject with some superintendents, 

I was informed that they did not care how much water 
was used; they could afford to pump it, us their coal 
only cost $2.50 per ton delivered. I thought to mye-elf, 
What would be the capacity of the.r pumping plant 
within a few years at thatrate? Thesame part.es have 
put in larger engines since, and now recommend more, 
or putting on meters and waking a house to house in- 
spection to stop the wiste. Another superintendent 
said he did not care how much water was wasted, as he 
had just as soon have it run through the faucets as over 
the dam. He had the gravity p au and guite a long cis- 
tance to convey his water. The result I predicted was he 
would lose head by the friction on the pipe, which 
has been pariially demonstraiei since. [I might enu- 
merate many such incidents, but time forbids. I main- 
taia that you cannot afford to waste water under any 
circumstances, and especially Where you have to pump 
it. 

Now, what is the remedy for stopping the waste? I 
say most emphaticaily, the meter system. My experi- 
ence is that we receive revenue enough over and above 
what we would receive “ by the use of meters,” caused 
by poor plumbing, leaking in water-closets, or the cock 
an‘ ball in tanks, and other ways that are unknown, to 
pay for all new meters supplied, and I believe that the 
experience of others will endorse my statement. By 
referring to a paper read at Cincinnati, April 16, 1-84, 
in the discussioz on the subject of meters, there were 
different experiences related Which would have a 
bearing On this subject. There is but one case that 
I can see where meters are useless, and that is 
where you have an unlimited supply on the gravily 
plan, und that situut-d close to your city or town where 
the expense will be comparatively small to put ia mains 
large en ugh to reduce the friction in the pipe, with 
sewerage sufficient to deliver the same; then you vould 
ullow them to use and waste all tbe water tney wanted 
to. I sometimes think 1 should like to see one ca-e, 

if it could be found, where a works could be es- 
tablished, and the wa‘er-wasters that can be found in 
all cities moved theie and allowed to enjoy their 
wasteful propensities to the full. What a ree rd we 
should see! und I believe that the curiosity to hnow 
what the result might be, would induce the superin- 
tendents of the country to join together and procure a 
meter to be placed on the main supply. . 

The waste of water is getting to be aserious question q 
and espeviaiiy where it has to be pumped into reservoirs 
and settied and then repumped into the city, or where 
they have an unlimited supply and are allowing an un- 
restricted use of water. 

I be lieve it costs less to supply and maintain meters 
than it does to erect pumping engines and storage 
reservuirs. The cost of cval,while it enters into the ex- 
pense accouct, his its bearing where water is legiti- 
ma.ely used and paid for; but where it is wasted it has 
afiurther value, as it carries with it the cost of ma- 
ehinery, stations, pipe lines aud new sources of supply, 
besides the wear and tear, the continuous expense of 
pumping, and the pay of the engineers and firemen. I 
would like to ask the experience of superintendents 
as to the effect extreme cold weather has upon the 
daily consumption of water. I have about 2 000 services 
unmetered, with from one to two faucets. Now my ex- 
perience is, let cold nights come, and we are obiiged 
to pump 500,000 gallons more per day to supply the 
waste from these services alone, for the others are 
metered and we receive pay for the wa‘er. Please 
make a comparative estimate from your own situation. 

We find another trouble with unmetered services; 
the faucets will leak and remain so until the inspector 
comés around, then they will be stopped ; but where the 
meter is plaved they do not wait for the inspector,be- 
cause its costs money. Another result we get is, where 
we find services are excessively used, where there are 
only two faucets, we put a meter on, and invariably we 
receive a revenue over ay-d above the faucet rates, 
which will pay for the meter, sometimes the first year 
and sometimes in two years, but invariably we get paid 
for the meter, And yet the person is perfectly sutisfied 
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when you show him he is necessarily using the water 
and at the rate of one cent per barrel. It must be borne 
in mid that the unmetered service can and does waste 
more than the metered, even where they are willing to 
pay for the waste, as they have no restriction except 
the inspe'tion. The rules may provide for penalties; 
but what do consumers care when the inspector’s back 
is turned, and what do they care whetber the fauvet is 
shut or not? It costs no more. Show me a city or town 
where they do not use meters “with but few exceptions, 
and where they have a systematic house to house in- 
spection.” and I will show you pumping plants in ex= 
cess of what, ought to be, and a per capita of consump- 
tion that will astonish you. I do not pretend to say that 
tbe meter will apply to every situation, but I do mean 
to say it will apply toa large mujority. 

The meter system produces good results, as it shows 
to each and every one that they are used alike, aud 
gives them equal privileges at the same cost. In fact 
they pay their bills seemingly with pleasure, and I may 
add that during the collections of the past ten years, 
and roceiving over $600,000, I have never had a single 
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plying a popalation of about 55,000, with a consumption 
of 65 per cent. for purposes other than family use. 

I desire to say a few words in regard to the corree:- 
ness of meters. We all know that the consumers of 
water, in case their bills overrun, doubt the meter’s ac- 
ruracy. Now in an experience of ten years I have 
hever seen an instance where I had oceasion to think 
that the meter had registered against the consumer, 
but on the other hand I know that there are cases 
where the meter will pass water and not register. This 
subject was very generally discussed in 1884. at Cincin- 
nati, and our late associate, Mr. W. C. Srrrpe, offered 
the following resolution: 


“ Resolved, That it is the opinion of this Association 
that water meters do generally measure water correctly 
and that where they make mistakes it is invariably in 
favor of the consumer.” 

Since that time I have had experiences which verify 
that opinion, and I make it arule that where the consu- 
mer doubts the correctness of his meter, he shall devote 
his,personal attention to seeing the met»r put under t’st, 
and verify the correctness himself. I have never yet 


Balanced Compound Engine; Sectional View, 


one come into the office with a grievance who did not, 
after explanation, pay his bill and leave apparently 
satisfied. 


In regard to the repairs of meters, I may say we re- 
main practically with the same proportional results as 
in my statement made in 1884. 


As a result of the meter system in Pawtucket, in 1879 
our works cost over $600,000, and the revenue was $16,000 
f rthat year. It was thought by many that we could 
hever pay the interest on the debt, but in 1882 the 
révenus was $47,000, and the Commissioners reported 
they were able to pay all interest and maintenance ac- 
counts. Since 1879 we have increased the debt from 
yearto year by building necessary datos, reservoirs, 


had a case where he did not go away perfectly satisfied 
that the meter could not register against bim, and I 
may say that quite a number have availed themselves 
of this opportunity. 

In conclusion, I would say that from my past experi- 
ence of ten years in the use of meters in all forms (to 
which I attribute a large proportion of our sucesss) I 
do believe that it is advisable for vities, towns, or cor- 
porations, as a rule, to furnish and maintain what 
would be called a family meter at their expense (except 
in case of frost or abuse), and charge it to the construc- 
tion or maintenance account. 


and pumping stations, so that it now amounts to about 
$1,550,000, and we have paid all maintenance and interest 
accounts on the same, and passed intothe sinking fund 
and construction account $44,000 beside. Our works 
are now fitted to do the necessary work for many years 
to come without any large expenditure of money, and 
an increase of revenue is sure to follow. 


You also must remember that our rates are as low or 
lower than the majority of other water-works, under 


similar conditions. Our revenue for the past_year_was 
$95,000, using less than 4,000,000 gallons,per day.and sup- 


THE NEW DRY-DOCK, just formally opened at 
Newport News, Va., by docking the monitor Puri- 
tan, is 600 ft. long, 1303ft. wide at top and 50 ft. at 
the bottom, has an entrance width of 93 ft. and 
draft over sill of 25 ft, 





THE MICHIGAN CENTRAL is running a car between 
Detroit and Chicago lit by electricity from storage 
batteries, to experiment upon the cost and prac- 
ticability of such service. 
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The Washington Aqueduct Tunnel. 





Congress, on Oct. 19, 1888, ordered the suspension 
of all work on the Washington Aqueduct tunnel and 
appointed a joint special committee of six mem 
bers, three of the Seuate and three of the House, 
who were to conduct a thorough investigation into 
the character and condition of work on the tunnel. 
This committee met and organized on Oct, 29, 1888, 
with Hon. GEORGE F. EDMUNDs. as Chairman. In 
making their report to Congress on Feb. 26, 1889, 
the committee review the entire situation, which 
may be summarized as follows : 

The present water supply for Washington and 
Géorgetown was completed in 1859. The water is 
taken from the Great Fal's of the Potomac, about 
sixteen miles above Washington, and conveyed 
partly in tunnel but mainly by a surface conduit 
first toa receiving reservoirabout six milesabove the 
city, and then to a distributing reservoir a mile 
above Georgetown. Iron pipes convey the water 
from the latter reservoir to Georgetown and Wash 
ington. The supply at the Great Falls is deemed 
adequate for a long period and the aqueduct to the 
receiving reservoir is of sufficient capacity to meet 
the consumption for many But 
several years ago the supply of water in the higher 
parts of the city was found to be entirely inade- 
quate, and various plans for relief were submitted 
to Congress. Byan Act of July 15, 1882, the Secre 
tary of War was directed to have surveys made for 
the extension of the Washington aqueduct to the 
high ground north of Washington, and for the con 
struction of a reservoir at that point of not less 
than 300,000,000 galls. capacity. Under this Act the 
work was inaugurated that resulted in the present 
tunnel, though Congress had not provided for such 
a tunnel, says the Special Committee 

When the matter was being considered by the en 
gineers of the army, the principal problem involved 


years to come. 


was the best method of crossing the deep valley of 

Rock Creek ; and it was suggested that this could 

best be done by bringing the aqueduct to the west 

side of the valley, and then sinking a shaft to a 

proper depth below the bed of Rock Creek, and 
tunneling eastward to another shaft rising to a point 

suitable for extending the aqueduct to the eastern 
terminus. It appears then to have been decided up 

on by the engineerin charge that if it was a good 
plan to tunnel under Rock Creek, instead of using 
syphon pipes or a bridge, it would be equally advan 

tagecus to tunnel the whole and rise 
through a shaft at the eastern reservoir. This radi 

cal change from previously considered plans was re 

ported to the Chief of Engineers by Major G. J. Ly- 
DECKER, Engireer-in-charge, under date of Oct. 5, 
1882. In his letter Major LYDECKER reported this 
tunnel plan as, in his judgment, the best and most 
economical, and the one that could be carried out in 
the shortest time. He believed the tunnel could be 
driven through solid rock in its entire length, and 
that it would avoid the heavy land damages required 
for a surface conduit. 

In July, 1883, Gen. H. G. Wricut, Chief of Engi 
neers, recommended that the tunnel plan be finally 
adopted; though the committee say that the evi- 
dence proves that, up to the time of this reeommen- 
dation, no borings or examination of the rock on the 
line of the tunnel had been made, and the opinion as 
to the character of the rock to be excavated was 
based solely upon what was found in one trial shaft 
at the eastern end, the appearance of surface rock 
in the valley, and some private wells in the neigh- 
borhood. Gen. WRIGHT says that he approved the 
plan because he was satisfied the rock was good and 
the cost not above other methods. The plan thus 
established called for a tunnel passing 85 ft. below 
the bed of Rock Creek. This was finally increased 
to 150 ft. in searching for good rock, which after all 
was not found, 

Accordingly, on Aug. 29, 1883, proposals for bids 
were issued, and seven bids were received. The con 
tract was finally awarded to Messrs. Beckwith & 
Quackenbush, though there were two lower bids, 
those of J. H. Dewees & Co. and Eugene Robinson 
The contract was signed on Oct. 29, 1883, and by its 
terms required that the work should be completed 
by June 30, 1885. The tunnel itself was to be 20,715 
ft. long, with five working shafts. artd at an average 
depth of 150 ft. below the surface. The estimated 
cost was $545,031, though an additional appropria- 
tion of £395,000 was asked for and obtained in 1885 to 
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meet a rise in prices of material and labor and to 
provide for certain works not contemplated origi- 
nally. Thetunnel was “holed” by June 30, 1887. As 
a result of the experience gained by this time, the 
Board of Engineers concluded that the exclusive 
use of concrete for lining was impracticable and it 
endorsed the use of a brick arch with rubble backing 
laid in cement mortar, or fine concrete backing. No 
provision had been made for rubble masonry in the 
original contract, and a supplemental contract was 
drawn up in October, 1886, to meet this enforced 
change from dry stone packing to masonry. 

On June 30, 1887, when the tunnel was ‘‘ holed,” 
the summary of all appropriations up to that time 
amounted to $999,534.55, with only $123,837.70 unex- 
pended. At that date the total estimated cost of 
the completed tunnel was $1,181,582.55, owing to the 
fact that, instead of about one-half of the tunnel re- 
quiring lining, as figured in 1885, nearly the whole 
length required this protection, and that at the 
increased cost of rubble masonry, instead of dry 
packing behind the lining. Congress did not make 
any further appropriation, and in the fall of 1887 
the work was temporarily abandoned, and the 
tunnel allowed to fill with water. It remained 
flooded until after March 80, 1888, when Congress 
made a further appropriation of $855,000, and re- 
quired in connection with it that the tunnel be 
completed by Nov. 1, 1888. Under the authority of 
Congress a supplemental contract was then made 
with the old contractors, providing for the new 
class of work called for in brick arches and rubble 
masonry side walls. 

The work then proceeded under the following or- 
ganization : Major LYDECKER was in charge of the 
whole aqueduct system, including the tunnel; 
Lieut. TOWNSEND was in immediate charge of work 
after May 4, 1887; the contractors were Beckwith 
& Quackenbush ; sub-contractors, Emory & Bren- 
nan and Brennan & Palmer successively. These 
sub-contractors undertook, with Beckwith & 
Quackenbush, to do the work of lining and back- 
ing for a certain sum, the main contractors supply- 
ing all the material. In the fall of 1888, some of the 
workmen employed reported that this work was 
being improperly done, and this report finally led 
to a suspension of work and the appointment of the 
Joint Special Committee of Congress, the report of 
which is here used. 

The committee deemed it important that the in- 
vestigation should be entirely separated from the 
War Department and from any engineer officers of 
the army, and to this end secured the services of 
three expert civil engineers of large experience and 
the highest character and capacity, and gave these 
gentlemen written instructions as to the nature 
and extent of their investigations. The board 
of experts selected was made up of Mr. JOSEPH M. 
Witson, Mr. HENRY FLAD, and Mr. FREDERIC 
GRAFF, two of them past presidents and all of them 
prominent members of the American Society of 
Civil Engineers. 

From the report of this board of engineers, and 
from the testimony taken, the Congress Committee 
reports that beyend all question substantially the 
whole and every part of the lining of the tunnel is 
“absolutely and enormously defective,’’and, further 
that it is scarcely too much to say that there ig 
hardly any continuous ten feet in the whole lining 
where the backing, particularly over the arch, is not 
either absolutely wanting, or only partly filled in, 
or when fully filled in so badly constructed as to 
make the whole lining unreliable and entirely 
worthless. The committee says that it appears from 
the testimony that during the progress of the lining 
work several of the Government inspectors received, 
under false names, various sums of money from the 
contractors, with the connivance of the time-keeper 
of the contractors. Mr. QUACKENBUSH, the con- 
tractor in charge, testifies that he had no knowledge 
of these transactions, and Major LYDECKER and 
Lieut. TOWNSEND also testify to the same effect. 

The committee exonerates Major LYDECKER and 
Lieut. TOWNSEND from any corrupt practice in the 
matter or personal knowledge of the money paid to in- 
spectors. They say, however, that the fact remains. 
notwithstanding the responsibility and the duty 
of vigilant superintendence and watchfulness on 
their part, and the contracting duty of the contrac- 
tors, that thousands of feet of this lining, occupy- 
ing six months in its construction, were systemati- 
cally put in in such a manner as to defraud the Gov- 


ernment, and were absolutely worthless for the pur- 
poses of a tunnel carrying water under great pres- 
sure. In view of the evidence, the committee feels 
compelled to charge the officers responsible for the 
work, as well as the Chief Government Inspector, 
Mr. KIRLIN, with great negligence in the discharge 
of their duties. 

To Aug. 31, 1888, the contractors were regularly 
paid for the work as it progressed to the full extent 
they would have been entitled to, had the work 
been properly done, less 10 per cent. reservation pro- 
vided for in the contract. The account with the 
contractors stands as follows : 


Due Beckwith & Quackenbush for work in 

September and October, 1888.......... ..... $39,133.89 
Retained percentage on lastextension......... 10,605.65 
Retained percentage On contract prior to 


May 18, 1888. ........... owes ota tb lcw deduce 13,814.03 

Estimated sum now due for excavation actu- 
eT ie ccendctcascacdet: csasacnedin 38,500.00 
i ociieaicn Sassi eto HA $102,058.57 


When the supplemental contract of May 8, 1888, 
was made, no new bond was taken from the con- 
tractors, the engineer in charge supposing that the 
original bond, under the contract of 1883, was still 
valid. This view is open to grave consideration. 

The committee estimate from the report of the ex- 
perts that it will probably cost $900,000 to put the tun- 
nel in a condition tocarry water from one reservoir 
to the other, and even then they think there would be 
danger: 1. Of water percolating through the lining 
outward. 2. Ofinjury to property from this percola- 
tion. 38. Of accident or emptying of the reservoir. 
4. Of extreme difficulty of repair in case of acci- 
dent. 5. Of extreme difficulty of cleaning the 
tunnel, 

In conclusion, the committee reports that, even 
when another large sum is expended upon the tun- 
nel, its future is a problem that nothing but time 
and experience can demonstrate for good or ill. 
And they substantially advise the entire abandon 
ment of the tunnel plan and the substitution for it 
either of a line of 48-in. cast-iron pipes or a substan 
tially built gravity conduit. They have submitted 
to Congress two amendments, one enabling the Sec- 
retary of War to lay one 48-in. main, and the other 
providing for a survey for a surface conduit. The 
report of the board of experts contains much inter- 
esting matter, which will be given in a later issue. 
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A Transition Curve, 





BY PROF. W, H. ECHOLS, MISSOURI SCHOOL OF MINES. 





While we are waiting for Mr. WELLINGTON’s Field 
Book to appear, in which we are promised a settle- 
ment of the transition curve affair, it may prove of 
interest to regard that matter in the light in which 
it is done below. 


Rtan/ 





Fig. 1. 


The transition curve must afford an eacry chance 
of curvature from the tangent to the curve. It is 
also desirable that it should be located in the begin- 
ning with the transit and as easily as can be done a 
simple circular curve. The point of curve must be 
as easily obtained as that of a simple curve, and the 
location differ as little as may be from that which it 
would occupy should no transition curve be com- 
pounded with it. 


I take the following problem to be the solution of 
the question practically, and the ease with which 
the numerical work may be accomplished, together 
with the simple field-work necessary, to be the de- 
sired object to be attained. 

To pass from the tangent to a D’ curve by n sta- 
tions of a d*® curve. (Fig. 1.) 

The ordinary notations are employed and the fig 
ure explains itself. 

For the tangent distance we have 


T= Rtan\IlI+27+4+y 
where from the figure 


D—-d 
x = (r— R) sin nd, = 100n—. 
D 
Likewise 
y = (r — R) (1 — cos nd) tan 1, 
D-—d 
=% n?d tan \ I. 








Fig. 2. 


where the usual values in circular measure have 
replaced the sin and cos of the small angle nd 
The tangent therefore becomes 














D-d _ 
T= (® +% > wa) tan 41+ 100n 
The length of the whole curve in stations is 
I—2nd I D—d' 
L=- 2n=—+2n " 
D D 


The effect of the transition is to move the curve 
in.an amount 


(D—d) n?d 
———- sec & I. 


These results, being general, are much simplified 
for particular cases, Thus for n = 2, d = 2. 








5716 D-2 
T= {| — +7 }tan I+ 200 . 
D D 
I D—2 
=—+4 . 
D D- 


And will be equally simple for any other values 
of n and d which would be selected for a transition 
curve. 


It may be urged that such a transition does not 
afforda sufficiently gradual change of curvature 
in which case consider the following extension of 
the same problem, which in its final results pre 
sents some good points. While the reduction of the 
formule are somewhat more lengthy, vet the final 
result is as simple as the one above ; indeed, it is 
almost identical with it. 

To pass from the tangents to a D° curve by nu 
stations of a d.°, and m stations of a d,*, curve. 
(Fig. 2.) 

‘ Here as before the figure is self-explanatory, and 
we have for the tangent, distance 

T= Rtangl+27,+4,+2%2+ 
where we have 
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z, =(r,—7,) sin nd,, 
d,—d, 
= 100n . 
d 





2 
ZX, = (rz — R) sin (md, + nd,), 








= 100 (nd, + md,.) 
dy, 
vs =(7T, — 2) (1 — cos nd,) tan4 I, 
d,—d, 
=f n? d, tan, I. 
3 
Ys = (Ts — R) (1 — cos (nd, + md,) ] tang 
D—d, 
=f — (nd, + md,)* tan} I 
Dd, © 


in which results as before t':e cir-meas has re- 
placed the sin, and 1— } (cir-meas*) the cos of the 
small angles nd, and (nd, +md.). 


We can if we choose write 


7 1 
Vv + Ve = =} n?d, + m* d, + 2m nd,—— 
( 1 
(md, + na)? tan — 1, 
” 
and 
nd, + md, 
+7, =100] m+ n——-— ]. 
D 


The length of the curve in stations is 


b== I—2 (nd, + md.) | +2(m +n), 


D—d,) + n(D—d ,) 


m ( 
2 


I 


D 
These general formulw, which from the nature 


a 
aa A 






¥ig.3. 


Fig 3. 


of the problem necessarily appear complicated, are 
in any particular case reduced to the desired de- 
gree of simplicity; fur example, iet it be decided to 
always approach a curve (whose curvature is 3° or 
greater) from the tangents by 1 station of a 1° 
curve, followed by 1 station of a 3° curve. Such a 
transition [ take to leave nothing further to be de- 
sired in the practical view of the subject, provided 
the numerical computation and the field-work is of 
a snfficiently simple nature, and it is‘ believed that 
the following reaches that desideratum. 
Substituting these selected values, n 
= 1,d. = 3, we have for the tangent 
21 4 D—2 
T=({ R+ —— — ) tan\k!I+ B—— 
e735) ; 


m=d, 


or in more compact shape 


5716 ) 
D—2 


— + 5.2 
—+4——, 


D 
The effect of transition is to move the mid-point 


of curve 
2 «(4 
——-—)} sec I 
4 D 


further from the intersection of the tangents than 
it would be for a simple D® curve. 


Thus the numerical work of a transition curve of 
two stations of a 1° and 3° curve is identically that 
of two stations of a 2° curve. If the firldwork is 
equally simple, then the former transition is prefer- 
able to the latter. That this is the case will be 
readily recognized, for it is hardly necessary to 
mention that the compound transition curve of 1 sta. 
of 1°, and 1 sta. of 3° can be runin from either end so 
that the instrument need only be set up at the be- 
ginning and end of the transition. The figure (Fiz. 
3) stows the necessary deflections for setting points 
and recovering tangents to be as follows: 


The instrument at P, a deflection of 0°30’ sets the 
first 109’ point A, and av additional deflection of 1° 
0 seis the end of the 3° curve B. The chord from 
this point to P makes 2° 30’ with the tangent at B. 

In running back ward from B, the points 4 and P 
are set by deflections of 1° 30’ and 1° 0 additional 
respectively, while the terminal tangent is recov 
ered by deflecting 1° 30’ from P B. 


D—2 
tan. 4 I + 200 -—. 
D 


T= 
The length of curve is 


L= 
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While in each case of the general problems here 
presented, a particular case of transition curve has 
been selected, to be used in illustration any others 
may be chosen instead should they be preferred; in 
any case, however. the results will not differ so far 
as numerical work is concerned, and the field-work 
will be equally simple. 

These simple circular arcs may be chosen so as to 
occupy the same location as any arithmetical or lo- 
garithmic spiral or simple or semi-cubic parabole 
which might be selected; and surely no transitman 
can find fault with the very slight additional 
amount of numerical and field-work necessary to lo- 
cate them. 


[We do not think this method calculated to 
fulfil all the requirements for a system of 
transition curves, nor to replace such a system ; 
but the method of analysis is ingenious and 
the formule simple and likely to be useful.— 
Ep. Ena. News. 


The Memphis Sewerage System. 


New York, April 22, 1889. 
To THE EDITOR OF ENGINEERING NEws: 

Your late issue contains a letter from Col. Gro. E. 
WARING, Jr., in which he makesseveral statements, upon 
which I trust you will allow me to comment. 

He remarks that after my visit to Memphis (see my 
letter in ENGINEERING News, Jan. 26, 1884), I had found 
the sewerage works so far changed as to be substantially 
another system from that which be built. The magni- 
tude of this change will appear fr m my statement that 
the difference between the Waring system az patentable 
and the English separate system was “aimost intinitesi- 
mal.” If the rainwater from even a single roof is sd- 
mitted, its patent charm is at once broken. As some 
rainwater did enter the sewers, I maintained it was no 
longer the patented system. 

In quoting that I said the Memphis system was “ as 
good as any city or town suitable for its application 
could wish it to be,” he should have continued the quota- 
tion, *“ yet no better than it would have been had it been 
built in exact conformity with English practice.” 

The reason for its working satisfactorily I declared to 
be due to the intelligent management and continually 
necessary vigilance of the local officers, and not to any 
novel features of the design, Had it been built upon 
better principles, much less vigilance and expense for 
maintenance would have been required, as proved by 
other localities,and I have therefore never in any par- 
ticular modeled my own desizns after it, 

He says further, that an examination showed my com- 
munication to ENGINEERING News, referred to above, 
“to be essentially untrue.” I have carefully looked over 
it, and find that everything 1 wrote is strictly correct, ex- 
cept one word, which was either a misprint or an error of 
writing, Isay “stoppages have occurred to an extent 
which made it necessary to build manholes every few 
hundred feet.” Instead of necessary, it should have read 
desirable. They were continually adding manholes, and 
during my visit expressed the wish to have them at every 
intersection. 

Col, WARLUNG states that rainwater was never eubstun- 
tially excluded from sewers until it was done at Mem- 
phis, Alnwick, in England, with a population of 7,000, 
and 1,400 water closets, has bad an outiet sewer 18 ins. 
diameter, with a grade of 1: 400, since about 1856. Tot- 
tenham in 1852 was sewered by an 18-in. sewer, 1:1000, 
with a population of about 10,000. An 18-in, sewer for so 
large a population, ! should say substantially excluded 
rainwater, 

Reading, Oxford, and a number of other towns, like- 

wise excluded it as far as it was considered practicable. 

Regarding a statement in the last paragraph of Col. 
WARING'S communication, [ desire from a professional 
point of view to take a decided exception. He states 

that the “Memphis system, essentially unchanged, is now 
in active operation in between forty and fifty towns in 

the United States.” Elsewhere he has named some of 
these fifty towns, and among them a number of which 
other engineers, including myself, have made the de- 
signs. He basa right to claim only such systems as he 
designed himself, or where his patent ia valid, and not 
those which bave been based upon the English practice, 
As far as [am personally concerned, I have in no respect 
modeled any system of sewers after Waring’s patents, 
and have therefore had the satisfaction of avoiding the 
large number of stoppages and the difficulty of removing 
them, which are ‘reported from Memphis. As substan- 
tially outlined in RAWLINSON's “Suggestions,” and based 
upon knowledge which has been gathered in Enyland by 
experience in sanitary works for many years, the essen- 
tial features of the Separate System of Sewerage con- 

cisely stated, and as recognized in England before 1680 

(when I believe his patent was obtained), are: 

1. Exclusion of rainwater as far as practicable, even 

“every drop of roof and surface water,” where this can 

be accomplished. 
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2, Sewer pipes laid perfectly straicht in line and grade 
between point of access, to allow of complete tnspection. 

3. Manholes or lampholes at every change of line or 
grade, which change is made by a smoothly curved chan- 
nel within euch holes. 

4, Size of sewers proportioned to carry not less than 
three times, better six times, the average daily water- 
supply. Size of public sewers to be at least 9-in, diam- 
eter. 

5. Flushing channels at heads of sewers and drains. 
tomatic syphons or other appliances. 

6. Ventilation through perforated manhole covers, at 
least once every hundred yards, 

Nosystem of sewers built on the above principles is 
rightly called the Memphis or the Waring system 

RupoLPH HERING 


Au- 


Compasses with Micrometer Adjustment. 


PHILADELPATA, Pa., April 23, 1889. 


To THE Eprror oF ENGINEERING News: 

We are surprised to note in your issue of the 
Mth that any one should take exception to the article on 
“Compasses with Micrometer Adjustment” without hav- 
ing first made a carefui investigation of facts. The idea 
of placing the hair-spring on pen and pencil compasses 
is not a new one, and occurred to us years before it was 
actually manufactured.and we made one forour personal 
use years before the date mentioned by complainants. 
This instrument was seen by drauvhtsmenand engineers 
who visited our factory, and they wanted similar instru- 
ments; we then concluded to place it on the market. The 
advantage of using the hair-spring with pen or pencil 
might ocsurto any one using the ordinary hair spring 
dividers. and only a few weeks ago we reccived a com- 
munication from an engineer which reads, “I have often 
wondered why the bair-spring was not applied to pen 
and pencil compasses long ago.”” We regret thatany one 
should claim through your worthy columns that we are 
imitators ; we leave it tothe engineering profession and 
draughtsemen generally who know usas originators, We 
also wish to make the following statement: 

At the time we placed this instrument on the market, 
we did not know that any similar instrument was han- 
died by the complainants or any other dealers. We at no 
time have had in our office or factory any instrument 
having this attachment to use with pen or pencil, nor 
have we ever seen or handled such an instrument. After 
a careful examination of catalogue mentioned, we fail 
to find any description of such an instrument; the num- 
ber instrument mentioned is an erdinary hair-epring di- 
vider, but looking further, we find an instrument which 
might be somewhat similar, but illustration fails to show 
it, and while we do not seek the glory which our competi- 
tor disdains, we accept with pleasure whatever credit the 
profession may deem due us for our weil-recognized im- 
provements in drawing instruments. 

Very reepectfully, 
THEODORE ALTENEDER. 


A CORRECTION, 

Mr. Jonn W. Hitz. aske us to make the following cor- 
rections in his “Tables for Power of Compound Pumping 
Engines,” published in our issue of April 27:—In Table C, 
the first line should read ** Diam. 1. P. evil." In Table RB, 
main heading should he repeated for middie column. In 
table of rations of expansion at foot of last column, on 
page 3:7. for D. read S = Stroke of both pistons, ete ,and 
in the last formula in the article, for H, read W = 


( Hyp. Log. of Es + (=) 


Notes, Queries and Answers. 


A. W.&. There is practically no difference between 
naphtha and gasoline. naphtha being a general term 
which includes gaeoline. Technically. however. there 
has heen a subdivision of the several volatile products of 
crude petroleum, in order of their specific gravity and 
volatility, as follows: 


Spectte Rofling 
gravity, point. 
Rhigniine . 0% me FP. 
Raanlire oo Fa ye 
© Narhtha . 7h = yan 
R 7 ak 7% one 
A ne ahead inn a 74? anne 
OCI sno sas od vevsiees -casssctdvods PM ane 
Mineral ererm ofl... Laas RAT ane 
Nentral tnhricating ofl... PRR 575° 
Peraffime wax. ... .... AB > 


Gasoline, in the technical sense. ia therefore consider- 
ably more volatile and dangerous than naphtha proper. 
Rhicoline ia the hehtest of all known fluids. and gives a 
mercury bulb the temperature of —19° Fabr. in 2 
seconds. 


J. 1. W.. Roston, Mace. We expect shortly to republieh 


the hydraulic papers of Mr. E. SHERMAN GOULD in pam- 
phiet form. 
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Coming Technical Meetings. 
Engineers’ Club, Philadelphia, Pa.—Regular meeting, 
May 4. Secy., Howard Murppy, 1122 Girard St. 
Engineers’ Ciub of Kansas City, Mo.—Regular meet- 


ing, May 6 “ Foundations for the Liimfjord Bridge,’’ Otto F. . 


Sonne. Secy., Kenneth Allen, 310 Baird Bui'ding. 

New England Raliway Club, Boston, Mass.— Regular 
meeting, May 8 “ Interchange of Freight Cars’ and “Iocreasiog 
Size of Oar Axies."’ Boston & Albany passenger station. 

Otvil Engineers'Ciub of Cleveland,O.—Regular meeting, 
May 14. Report 2m Applied Science. Seocy., James Ritchie, Oase 
Library Rooms. 

American Society of Mechanical Engineers.—The an- 
nual meeting will be beld at Erie, Pa.. May 14, 15and 16. Secy., F- 
Hutton, f4 Madison Ave., New York City. 

Boston Society of Civil Engineers. — Regular meeting, 
May 16. “High Service System of the Boston Water-Works,”” J. A- 
Gould Jr.; “Measurements of Flow of Water at the Boston Water- 
Works,” CO. E Haberstroh. Secy., 8. E. Tinkbam, City Hall. 

American Society of Civil Engineers, New York.— 
Regular meeting, May 15. Secy., John Bogart, 127 E. 23d St. 

Engineers’ Club of St. Louls, Mo- —Recular meeting, 
May '15& ‘* Trussing a Building against Wind Pressure,’ P of. J. 
B. Jobnson; *‘F re Proof Flooring,” P. M. Bruner. Secy., Wm. H- 
Bryan, 709 Market St. 

New York RaliwayCilub.—Next meeting, May 16. Rooms, 
118 Liberty St., New York City. 

Engineers’ Society of Western Pennsyivania, Pitts- 
burg. Pa-—Reguiar meeting, May 21. 8S» ,8.M. Wickersham, 
Penn Bidg. 

Denver Society cf Civil 
June4 Sec ., W, W. Foll tt, Tremont Block. 

Western Society of Engineers, Chicago, I!!.—Regular 
meeting, Jane 5. Secy., John W. Wesion, Gaff Building. 

Association of Civil Engineers, Dalias, Tex.—Regu- 
lar meet ng, June 7. tecy , E. K. Smoct 15 No. Jefferon St. 


-—Regular meeting, 





WE have received recently, from the Isthmus 
of Panama, a specimen calculated to do a 
trackman’s heart good,—a lignum-vitae cross- 
tie which has been in the track of the Panama 
Railroad for thirty-five years, or since the road 
was first built, the wood being still almost as 
sound as ever itwas. The only rot is where 
the spikes have been drivenin; and as no 
spike can rationally be expected to last 35 
years, even in our climate, it is small matter 
of surprise that the spike holes are many and 
large. Several of these holes are still filled 
with the lower parts of the old spikes (it being 
almost impossible to extract them) but the 
other spike-holes are somewhat decayed, and 
in a peculiar way, the decay being total so far 
as it goes, and then passing abruptly into per- 
fectly sound wood. It is on account of the im- 
possibility of driving any morespikes into the 
tie that it was removed, since the main body 
of it is as sound as ever. 





Tue point of most interest is the cutting of 
the tie. The rail during 35 years has cut down 
from the original surface fully 1} ins., and 
this not unequally by gradual tipping over, as 
is so apt to be the case with ties of softer 
wood, but by parallel wear, the top of the 
worn surface being perfectly sound, but 
strangely depressed below the adjacent wood. 

This wood is at least three times as hard as 
white oak, and five orsix times as hard as any 
of the softer cross-tie woods. It seems to be 
more absolutely durable against rot than any 
form of creosoted or treated timber can be ex- 
pected to be, since 35 years of exposure in 
that climate is worse than a century here. 
Yet this great abrasion has taken place in 
that period; and in view of it, how long can 
even the best of treated ties be expected to 
survive in our service? Loaded as heavily as 
they are, it seems a perfectly legitimate con- 
clusion thatif they were so treated as to be 
absolutely incapable of rot, any softer wood 
than white oak could not be counted on for 
more than 8 to 10 years; and in this fact per- 
haps we have a partial explanation of the re- 
luctance to expend much money for treating 
ties, which seems to be (and undoubtedly is) 
so unfortunate. 


—_———__- -e-— ---— - 


THE lignum-vitae ties cost only $1.50 each 
delivered at Panama, which is as cheap as 
there is any rational hope of obtaining metal 
ties. They could probably be laid down on 
our sea-coast for not much more than that 
sum, at least if there were considerable de- 
mand, for there are enormous forests of such 
indestructible hard woods in Central and 
South America; and if a large demand existed, 
there would be no lack of men who would 
make arrangements to fill it. 

Now assuming (what we do not think to be 
the case) that there is a danger of serious 
searcity of ordinary tie timber in the eastern 
United States within the next 10 or 20 years, 
in what respect does a steel tie promise to be 
any better than such hard wood ties? It cer- 
tainly will not be any more durable, for the 
steel tie is probably not yet made which will 
stand 35 years of hard service; it certainly 
will not be smoother or more noiseless; it cer- 
tainly will not be more easily tamped, nor as 
easily; and it can hardly be much cheaper, if 
any. In the far West, where the question of 
transportation would become serious, metal 
ties may well have a great advantage; and 
England is so much further by water from 
such sources of supply that the natural re- 
course there is to steel rather than to tropical 
woods; but before steel ties will be used on a 
large scale in our Atlantic States, we shall 
look with some confidence to see non-rotting 
tropical ties introduced. A tie at $1.50, good 
for 35 years,is cheaper than one at 65 cts. good 
for only 7 years. Prices have rarely touched 
65 cts. yet, but when they begin to, lignum- 
vitae, and other like woods, rather than steel, 
may come to the front. 





In reviewing the last report of the Massa- 
chusetts State Board of Health, as elsewhere 
presented, we were most forcibly struck with 
the thoroughness of the work and the faith- 
ful and intelligent manner in which these 
gentlemen have executed the duties imposed 
upon them by their office. The report is, in 
fact, a striking example of the good that can 
be performed by a State commission that 
honestly goes about its work, and more than 
that, knows how such work should be done. 
The chief and consulting engineers of the 
Board, and the engineers making the special 
reports, are men well known to every Ameri- 
can engineer. They have had full experience 
in the several fields of their special investiga- 
tion, and as a consequence their opinions 


carry conviction, and it is certain that their 
duty has been conscientiously and _inte}]j- 
gently performed. While the Board itself js 
& most able one, as its good record sufficient} y 
shows, we understand, upon excellent autbor- 
ity, that to one of its members, Mr. Hiram F. 
Mitts, Chairman of the Committee on Water 
Supply and Sewerage, especial credit is due 
for the preparation of the report. Though his 
office is entirely without salary, Mr. MILLs has 
devoted his time largely to the study of the 
problems submitted to the Board of which he 
is a member; and in so doing has, we believe. 
declined lucrative practice as a consulting 
engineer, upon the ground that his first duty 
was to the State and to the State alone. This 
sacrifice of personal interest to public duty is 
in striking contrast to the manner in which too 
many men in this generation interpret the ob- 
ligations and privileges of an official appoint- 
ment. {Massachusetts in this, as in other 
eases, has good cause to be proud of its 
Boards and of its engineers, and of the 
character of work it receives from their 
hands, whether in preliminary study or in 


execution. 
—_— Oo 


Tue Washington bridge across the Harlem 
river, in this city, was informally opened on 
last Tuesday by simply removing the barriers 
that have for some time been the only ob- 
struction to travel. ‘'the day was appropriate 
for handing over to the waiting public an 
exceedingly handsome and useful structure, 
and though: all formal ceremonies were lack- 
ing, the bridge will speak for itself long after 
the congratulatory speeches usual on such 
occasions would be forgotten. Comparatively 
few, even of the residents of New York, realize 
that this bridge, in its site, its 500-ft. arch 
spans, its well-designed architectural fea- 
tures, and its most admirable and excellent 
workmanship, is one of the very best and 
most impressive bridge structures in the 
United States. And more than this, it has 
been carried on quietly and without press 
criticism, so that cnly those who daily passed 
under it on the Hudson River road seemed 
even to know of its growth and final comple- 
tion. It is a creditable and enduring monu- 
ment to engineering skill and to the judg- 
ment and good taste of a commission that 
permitted the engineers to twist a most un- 
promising original projectinto its present very 
satisfactory shape. How the parties are to be 
dealt with who contracted to build one thing 
and turned out something else much more 
elaborate and expensive, is a question the 
Commission must decide. But no one will 
regret the increase from the original estimated 
cost, even if it be doubled. An ugly bridge on 
such an unsurpassed natural site would be 
too dear at any figure. 





Tue burning of the Pennsylvania ferryboat, 
New Brunswick, in the North River recently, 
ought to direct attention to the folly of con- 
structing our ferry and river steamers of 
materials as inflammable astinder. The facts 
of the accident were briefly as follows: The 
boat was in the slip at Jersey City, just ready 
to leave for New York. There were not 
more than a hundred passengers on board, 
and it was broad daylight and several tug- 
boats of the company were at work close by. 
Yet the flames, which were first discovered 
in the engine-room, drove the engineer from 
his post in a few seconds, and spread so rap- 
idly that there was a panic among the pas- 
sepgers, in which one man broke his leg, and 
several trucks, with the horses attached, had 
to be abandoned 2 the flames. The boat was 
so close to the ferry bridge that the lines 
were thrown from it,and the men at the 
windlasses pulled the boat back so that the 
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frightened passengers could escape to the 
dock. In less than five minutes, despite the 
fact that a half dozen tugboats were pouring 
streams of water on the fire, the boat had to 
be pulled out of the slip to save the ferry- 
house from burning, and with all the tugs 
that could crowd about her pouring on water, 
she burned to the water’s edge and sank. 

It is doubtless somewhat cheaper in point 
of first cost to build of wood the light super- 
structure above the main deck of a ferryboat. 
But its only use isto protect the passengers 
from the weather; it burns as easily as a 
structure of cardboard; and we can conceive 
of no reason why every part of it could not 
be built of incombustible materials, and serve 
equally well every purpose of shelter, with 
no very great increase in expense, taking 
maintenance into consideration. The same 
refurm might and should be applied to the 
construction of all our river steamers; but 
the more intricate accommodations required 
there make the construction of a perfectly 
fire-proof structure rather more difficult. 


—— —— 


The Status of Iron and Steel Manufacture. 


The annual report of the American Iron & 
Steel Association is always a document worth 
reading, and this year itis particularly so. It 
combines two merits not often combined in 
statistical publications, covering a wide range 
of records, promptness of appearance and 
completeness. The report this year gives 
complete statistics of the production and 
prices of all the principal iron and steel pro- 
dacts of the United States in 1888 and recent 
years; of the production of iron ore and coal in 
the United States in 1888 and recent years; of 
the construction of railways and iron and 
steel ships, and of imports and exports of iron 
and steel and iron ore. It also gives similar 
statistics for all the leading foreign countries, 
and a careful and intelligent review of the 
present condition of the iron and steel in- 
dustry. 

No country in Europe is better served in re- 
spect to such statistics of this great industry 
than we, and as it is the barometer of all 
other industries, we cannot do our readers a 
better service than to abstract the more 
salient facts with some fulness. We supple- 
ment the statistics of the report with some 
statistics of earlier years from other sources, 
and give only round figures, as answering 
every present purpose while much more 
readily comprehensible. 

The coal interest, which lies at the founda- 
tion of the iron interest, has varied as follows 
in the leading countries of the world since 
1880 : 


Production of Coal (Millions of Long Tons), 
1888 1887 1886 1885 1884 188) 


United States.. ... 123.7 110.7 1007 99.1 1069 63,7 
Great Brilain...... 169.9 162.1 157.5 159.3 160.8 147. 
France ......... $3 eae Se eee ‘ ere 19, 
Belyium........ . . ee 6 OU oe 17. 
Austria Pe jee W.8 @W4 .. 16. 
re ksi hee See a2... vs 
Australia .....:. aan 2.9 2.8 


Per cent, >f U.S, to 


Great Britain.... 72.8 6.0 64.0 62.3 66.4 43.2 


In the 8 years since 1886 American coal pro- 
duction has increased 94.2 per cent., and 
British, 15.6 per cent. This seems an enor- 
mous contrast, yet it is not really so very dif- 
ferent from what has existed fur the past 
20 years. Thus, between 1860 and 1880, the 
American coal output increased 366.7 per 
cent., and the British 72.9 per cent., which is 
at the rate of 85.2 and 24.5 per cent. respectively 
in 8-year periods.* 





* All such calculations are extremely simple to make 
by ———— Thus, if we have an output a, and out- 
put b,e¢ years apart, log. a — log. b = log. of increase in 
log. a — log. b 


output; ; 


= log. of annual ratio of increase, 


(log. as log. b) — = ratio of increase in 8 years, etc, etc. 


The rest of the world cuts a very small fig- 
ure, the English-speaking nations between 
them doing almost all the coat mining. Ger- 
many produces the largest amount of any 
continental nation (in 1880, 59 million tons) but 
untortunately the report does not give the coal 
output of Germany. In 1880 the English- 
speaking jcountries produced two thirds of 
the world’s coal. At the present time they 
produce fully four-fifths. 

And right here we may say that, just as New 
York, as a metropolis, loses its properrank as 
a city of 25 to 3 million people by being divided 
into Brooklyn, Jersey City, Hoboken, Newark, 
and wiat not, so in the sharp rivalry which 
exists between Great Britain and the United 
States, we are apt to lose sight of what is 
really the larger fact, the one of more perma- 
nent interest and significance, viz., the over- 
whelmingly dominant part which the English 
race,as a race, is playing in the modern world. 
For this country is practically of the English 
race and nothing else, if we except the 
negroes. Only 86.7 per cent. of our population 
are native-born, it is true; but of the remain- 
ing 13.3 per cent. of foreign-born, an even 
quarter are from England, Scotland, and the 
British colonies, and of the remaining 10 per 
cent. about 8} per cent. are of Germanic and 
Celtic extraction in almost the exact propor- 
tion in which those races were originally min- 
gled to form the English race. The remnant 
of only 1} per cent. of Italian.Chinese, Russian, 
and other like distinctively foreign elements, 
is not enough to seriously modify or change 
racial characteristics. 

Although the separation of the English- 
speaking race into two great parts seems at 
present a most decided and enduring one, yet 
time brings great changes, and in this age 
often speedy ones, and it is at least a striking 
fact to bear in mind that one great race as a 
whole, numbering little more than 100,000,000, 
is doing all but a trifling fraction of the 
world’s mining and manufacturing. 

The production of pig iron, since 1870, has 
varied as follows: 

Production of Pig Iron (Millions of Long Tons) 
1888 1887 1886 1885 1884 1882 1870 


Un. States 6.49 642° 5.60 404 4.09 402 1.58 
Great Britain 79 TM. owes 7.538 849 5.23 
France....... 100 157 152 16, . 218 123 
Relgium ... 083 0.76 0.70 O71 0.75 8064 0.26 
Germany... 4.23 3,91° 353 ; 3.1% 1.31 
Austria... ols coee QIB 0.71 “a 0.55 0,28 
Russia ..... : 052 .. O51 0,36 


Weare stilla little below Great Britain, but 
have increased over 61 per cent. since 1882, 
nearly all of itin the last three years, while 
Great Britain has not even held her own. 
She made an enormous jump from 1879 (5.98 
million tons) to 1882 (8.49 million tons but 
since then has fallen off in output. It is evi- 
ident that within a year or two we shall pass 
her; butin the meantime the two countries 
together produce about two-thirds of the 
world’s iron, Germany being the only other 
large producer, and making an extremely 
good showing. 

Our production of steel, in thousands of 
short tons, has ranged as follows in recent 
years: 


1888 1887 18865 1885 
Bessemer steel s acicgak, 3,288 21 1,702 
Open hearth steel ...... 32 361 245 149 


The falling off from 1887 is decided, and it is 
not wholly without significance that Great 
Britain. on the other hand, increased her out- 
put of Bessemer steel some 14 per cent. and 
her output of open hearth steel still more 
largely, although we have not the exact fig- 
ures for the latter increase. The comparative 
figures in thousands of long tons are: 


eo 
United States} O° = “314 goo «(Ct «(LBTS 
Great Britain} O°, Tam —— { Lio 


We have a little more than doubled, and 
Great Britain a little less than doubled since 
1881, but honors are substantialiy easy com- 
paring 1881 with 1888, whereas the year before 
we had consideraly the largest output. 

Our consumption of pig iron was last year 
about 200,000 gross tons, or 3 per cent. over our 
production; the year before about 
that. 

The South is slowly but surely creeping up 
on the rest of the country in the iron industry, 
sais strikingly indicated by the fact that it 
produced last year more than the entire pro- 
duction of the country in 1865. Nevertheless, 
Pennsylvania holds its own pretty well, con- 
sidering that ore is now being put on the cars 
in Alabama for from 50 ets. to $1.00 per ton; 
and Ohio has maintained a singularly close 
parallel with the South since 1883, before 
which date the South evidently knocked out 
of blast a number of its furnaces, as it has 
done in other States since. The following 
table shows the production of the great iron 
centers separately since 1878, to which we add 
the earlier dates and a table of percentages. 


Production of U.S. Pig Tron (Thousands of Net Tons.) 


twice 


1888 1887 1886 18K} 1884 I8K3 1882 1880 1878 
9 Sou. 
States 1,133 920 875 713 658 608 5i7 sey |= 
Peana, 3,589 3.685 3,293 2,445 2,385 2,639 2.449 9 2,0K3 1342 
Obio 1104 96 98 554 667 677 GMD 674 421 
Other 


States 1,443 1,507 1.289 818 080 1,132 1458 1,141) 587 


Tot'l U.S, 7,260 7.187 6.365 4,550 4,500 5,147 5,178 
Percentages. 


4.205 2.578 


Southern 156 12.9 13.7 6.7 MS 136 111 93 a8 
Penna. 49.4 51.3 51.7 54.0 52.0 512 44 48.4 52) 
Ohio 15.2 135 1443 122 123 1383 135 15.7 163 
Other 19.8 22.3 203 18.1 21.4 2.0 2.0 66 28 


Tot'l,U.S. 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 


It appears to be the generai opinion (al- 
though no predictions are ventured in thia 
report, which confines itself to facts) that pro- 
gress in the South is to continue rapidly. It 
is almost entirely confined to Alabama, Ten- 
nessee, and Virginia in the order named. 
West Virginia advances slowly, while Mary- 
land, Kentucky, and Georgia have fallen off. 

The proportion of anthracite pig is rapidly 
falling off. In 1884 it was about one-third; 
in 1888 about one-fourth. About & per cent. 
(599,000 tons) of our pig is still charcoal ; ig. 
The Bessemer pig aggregates 2.95 millién 
tons against 3.22 in 1887, a natural falling off 
in view of the decrease in steel output. Of 
this Bessemer pig, unfortunately, the South 
produces almost none. The report says: 

We have annually for several years consumed more 
iron and steel than any of the great European countries. 
The per capita consumption of iron and steel by the 
United States is also greater than that of any other 
country. In 1887 our consumption of finished iron and 
steel per capita exceeded 300 Ibs. [assuming population 
at 60,100,000, which is too low.—Ep.] In 1888, it declined 
to probably 28 lbs. We make more use of railways, 
heaters, ranges, steves, wire fencing, sheet-iron and tin- 
plate roofing, agricultural machinery, etc., than the 
people of any other country. 


100.0 


In 1882, MULHALL gives the production of 
Great Britain as 555 Ibs. per inhabitant, 
against 196 lbs.in the United States, but in 
that year somewhat more than half the iron 
produced was exported, so that the consump- 
tion was about 270 lbs., if there was no change 
in stock on hand. 

There is little change in the center of grav- 
ity of the Bessemer steel trade. Pennsylvania 
produced in 1888 56 per cent. of all, against 
65 per cent ia 1885, and [llinvis, 22 per cent. 
the same asin1885. One of the most signifi- 
cant facts in the report, however, is the very 
rapid increase in use of Bessemer steel for 
other uses than for rails. Deductirg frem 
the make of Bessemer ingots 12} per cent. for 
oxidation and crop ends,the following figures 
are obtained, in thousands of net tons: 

18838 «=—s«i1887)—ss«si1886iti«iHCC(‘é‘édAACC«dA SS 


Ressemer rails 2400 2887 22% 1,480 1348 1,448 
Other Bessemer #81 587 414 4i4 “il 194 
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This shows rapid and steady expansion in 
the use of steel for miscellaneous uses, es- 
pecially us there is a large and increasing 
use of the metal in addition to this by work- 
ing up scrap rails and crop ends. 

The production of rolled iron in all forms 
shows no tendency to increase, being nolarger 
now than it was in 1880, or about 2,400 thou- 
sandtons. This of course is due to the com- 
petition of steel. Lron cut-nail output has 
decreased to but little over a quarter of what 
it was at its maximum in 1883, and is not much 
over half what it was in 1873. Two-thirds of 
the nails made last year were steel, the total 
of rails reaching the enormous aggregate of 
324,679 net tons. 

A table of some special interest 1s the ton- 
nage since 1874 of steel rails for street-car lines 
which kas increased at the following veryrapid 
rate, in thousands of net tons: 





OE avi aT <-ssaste e -.. 1884 31.4 
a  < ese 163 . 1880 .... 169 ...... 1885 36.0 
, | ee 188l .... 21.6 1886 48.0 
1877 a eee |= ee, ee 1887 57.4 
1878 anu Tee aes 1883. 194. 1888 50.3 
Totals for — —— 

5Syears.... B83 . DW akinice $60840 223.1 


In other words, the consumption has about 
quadrupled within ten years. 

‘The output of the Lake Superior ore region 
has doubled since 1884 and quadrupled since 
1878, being now about 5,000,000 tons. 

The comparative output of anthracite and 
bituminous eoal has been, in millions of gross 
tons: 


Anth. Bitum. Total P.C. Anth. 
1870.... 13.99 15.36 ‘ 29.34 ss 47.7 
1880.0. 25.58 38.19 ; DINER > ‘ays \6-o0<86 40.1 
1888. BE.91 . . ST. . 13.67 dss 38L5 


Our iron and steel shipbuilding interest 
makes the following gratifying and brilliant 
exhibit when compared with that of Great 
Britain : 


Tonnage of new ships. 1488. 1887. 
SE Sc cn bavashdsoaas ; 903,000 582.000 
SE ithe As neh iewaske — 36,718 34,354 


This does not include on our side any United 
States naval vessels, which in late years 
would have gone well on toward doubling our 
tonnage; but even with that added, we show 
poorly indeed. Perhaps some day we shall 
build ships once more, but the day is not yet. 


The Memphis System of Sewerage. 





We published two weeks ago a letter from 
Col, Gro. E. Warina, Jr., in reply to an edi- 
torial of ours in the preceding issue, and in 
our present issue we give a letter from Mr. 
Rupotpee HERING replying to certain personal 
statements in Col. Warrna’s letter. All parties 
having had their say, we might perhaps leave 
the questions involved to our readers without 
further comment; but those questions are 
important, and as it appeared to us that Col. 
WaRiNG’s response dealt chiefly with side is- 
sues, silently passing by the real issues, it 
seems right that we should say a few words 
more on the subject. 

The real issue is, as it seems to us, whether 
the method of sewering which he has patented 


‘ and prominently urged for adoption in many 


cities on both sides of the Atlantic, is an im- 
provement over the methods previously 
known and used, or whether it is not. This, at 
least, is the way we desire “‘ to put the case,”’ 
for it seems to us the fair way. We certainly 
desire to accord him credit for all real im- 
provements in the methods of sewering, but 
we desire to be just in our criticism, and do 
not wish to deay the credit to English engi- 
neers if it is theirs. And while it would be 
wrong and unfair for us to interfere with any 
one who legitimately endeavors to obtain all 
the financial protit he can from his inventions, 
we consider it entirely within the province of 
this journal to record results of experience, to 
inform our readers as to how far engineering 


works have succeeded or failed, and to en- 
deavor to place credit or blame where it 
belongs. 

This journal was instrumental in widely cir- 
culating Raw.inson’s ‘ Suggestions’’ in 1878 
and it reprinted an edition of Ba.pwin 
LaTHAmM’s “Sanitary Engineering”’’ in the same 
year. It has given its readers opinions upon 
questions of sewerage that were held and 
methods that were practised by both Ameri- 
can and English engineers. It printed in full 
a report tothe National Board of Health upon 
European sewerage systems, by Mr, RupoLpu 
HERING, who in our present issue enumerates 
the essential features of the separate system 
of sewerage, which he found endorsed in 1880, 
while preparing for the above report. The 
facts on which to base a judgment are all on 
record iu the columns ofthis journal. We will 
not attempt to again summarize them. 

Suffice it to say, and this we believe is not 
disputed, Col. Warinec in his Memphis work 
deviated from the previously accepted prac- 
tice by endeavoring to rigidly exclude all 
rainwater, instead of making a provision for 
some of it; in limiting the sizes of public 
sewers to6 ins. until at the hour of greatest 
flow they would run helf full, instead of mak- 
ing the limit 8 ins. or 9 ins.; in disregarding 
the straight alignment between points of 
access and making curves at such points; in 
laying the sewers only a few feet (4 to 6 ft.) 
below the surface; in considering manholes 
simply as a means for ventilation, not for 
cleansing, and, therefore, advising them to be 
placed at intervals of not less than 1,000 ft. ; 
and in ventilating the public sewers through 
the private drains of every house. This is 
the whole list of deviations from past practice 
as we understand it. There are no other es- 
sential deviations from the English practice 
of many years before. How have these devi- 
ations worked? We cannot pretend to speak 
from personal knowledge and inspection, and 
are open to correction; but regarding these, 
Mr. Hartrorp, the Superintendent in charge 
of the sewerage, in his candid and conscien- 
tious report (for such it certainly seems to 
be), published in abstract in our issue of 
April 6, reaches the tollowing conclusions as 
a result of his nine years’ experience: 

1. That the laterals and mains are of insuf- 
ficient size, There are stated to be over two 
stoppages of flow per week in the 6-in. lat- 
erals, and nearly 40 per week in the 4-in. 
house drains. Many of the mains are said to 
be overcharged by the ordinary service of the 
sewers. He recommends for the new district 
a minimum size of 8 ins. for the public sewers, 
and 6 irs. for the house-connecting branches, 
extended to the sides of the street or alley. 

2. That all changes of line, both vertical 
and horizontal, should be made in manholes. 

3. That the depths of the sewers in many 
places have proved wholly inadequate, and 

4. ''hat manholes for purposes of inspec- 
tion and cleaning should be built at every 
street intersection, é. e.. about 380 ft. apart. 

The only essential deviation from the Eng- 
lish practice which does rot seem to have 
been found objectionable in Memphis, so far 
as we can understand the facts, is the ventila- 
tion of public sewers through private house- 
drains. But as this way of ventilation has 
been the customary one in the best sewered 
cities of the continent. it certainly cannot be 
regarded as what the patent attorneys call a 
‘patentable novelty.” 

Granting the preceding facts, which can 
hardly be disputed. we are unable to discover 
where the great ‘improvements ”’ come in in 
the ‘Waring system. If the pipes had been 
made one size larger and had been laid per- 
fectly straight between intersections or junc- 
tions,it would surely appear that there should 


not be so many stoppages to-day, nor probably 
any that could not be more speedily and 
cheaply removed. If most of the manholes 
had been temporarily omitted at interseo. 
tions, and built later as required, and jf 
a slightly larger mileage of sewers had been 
left unbuilt during the first year and aided to 
thereafter, the demand for economy at the 
time would have been satisfied just as well. In 
other words, if the work had been designe: 
as outlined in RAwtLinson’s ** Suggestions,” 
with natural modifications to suit Amer- 
ican conditions and special economy, the 
city of Memphis would have been provided 
with at least a solid foundation for a good 
and permanent sewerage. 

We should add that our reference to Col. 
Wartine’s paper read before the Sanitary In- 
stitute was inadvertently credited to the In- 
stitute of Civil Engineers. We were con- 
cerned in what he said rather than where he 
said it, and trusted too much to memory. 
Neither must we be understood as seeking to 
detract in the slightest from Col. Warina’s 
just credit for services to the cause of good 
sanitary engineering. He has done much to 
popularize an interest in and knowledge of 
good sanitation, and thus to make possible 
good work. That his labors have been equally 
instructive to engineers, and have materially 
improved or advanced sewerage practice, we 
do not understand to be the case. Facts are 
facts, and the fact seems to be that the more 
novel and distinctive features of the Memphis 
sewerage system have been precisely those 
where most trouble has arisen. That that sys- 
tem ‘‘substantially unchanged’’ has been 
applied to ‘* between 40 and 50 towns of the 
United States ’’ is aclaim which we are as- 
tonished to hear advanced, and which we do 
not believe can be substantiated even as re- 
spects half that number of towns; and unless 
we are misinformed, some of the towtrs cf 
which the statement is true have had reason 
to regret that it is so. 


The Water-Works of the United States and 
Canada, 








zs 

We give this week,in continuation of the 
article in our last week’s issue, the concluding 
tables which should have appeared in that 
article, but for which we were unable to find 
room. For notes of the more salient points in 
these tables, we must refer to the concluding 
part of our last week’s article: but fur the most 
part the tables explain themselves, and need 
only‘to be studied. How vast an interest the 
water-works of the United States have become 
was shown inthe colored diagram, which we 
gave last week, and to which also we refer. 


THE INTERSTATE RAILWAY COMMISSION has sent 
notice to about 150 railway companies that the fol 
lowing questions bave arisen in the case of GEo. 
Rice, of Marietta, O., vs. the Cincinnati, Washing- 
ton & Bultimore R. R., and any company interested 
in the decision is invited to present before the 
Commission arguments and eviderce on the ques- 
tions at issue. 

The question of the like classification of barrel and 
tank oils and of the right of the railroad companies to 
charge for the weight of the barrel package in addition 
to the weight of contents. 

Discrimination arising from the returning of empty 
tank cars free of charge, and also of the payinga mileage 
rateon such empty tank cars. 

Whether railroad companies are not obliged to furnish 
tank cars, as well ascars of other descriptions for oil 
transportation. 


THE EDISON GENERAL ELEcTLIC Co, filed a certi- 
ficate of incorporation at Albany, N. Y., on April 
23, with a capital stock of $12,000,000. The incor- 
porators are HENRY VILLARD, THomaAs A. EDIsoN 
and their associates. The purpose is to consolidate 
the interests of the Edison Electric Light and Edi- 
son Manufacturing companies. 
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TABLE 13-8. 
OWNERSHIP oF UNITED Sraree AND CANADIAN WATER-WORKS, WITH POPULATION SUPPLIED BY PUBLIC WORKS, ETC. 


| New ; i Fa 
jEngland Middle. | So. Atl. | So. C. No. C. N. W. 8S. W. = Pacific. U.S. | Canada. 


CUEY OR TOW <2 0ccccccccceesecees sovvesccccccescee seven | BD 137 41 13 2i1 128 



































































































































































































































edie. chess caabwebas ceadccsaw aices 149 248 30 41 es ae oa = ™ $ 1 
NN oN can 05 donee detah ga keede" dcvekees 9 1 Sila: Beayectusn tt ae 1 ; 7 - - 
Us etriesetdens Ganestndecuchasactcodsed wece N 1y 1 1 ll 6 ; 16 65 ) 
Unknown TRECEAR SED CHEST CORD CKCandEs. CHEERED Occ cr vasne 2 D fvecaettdcobeccconcees Sy Yesewas 1 ~ 
Total No... PURREAD ROG CEbGEKS Keresedencsccsecesecees 73 i 55 329 26 136 198° 1.642 68 
Population supplied by public Works «...-.......000-. 315.193 | 147,165 2,246,068 | 271,961 437,023 69,18 10,086,001] 556,008 
P. C. of population supplied by city works......... 64.4 21.5 146 os| 0.0| 9 wal‘. 
Population on private WOrks...-.....-seccceseeeeeees 663,785 | 1,336,091| 190,876 | 597,124 764.604 | 400,072 406,448, 468,801 | 4,770 921] 180.847 
Population per private work.... --.-.... snetbaahis.an 3,980 4,930 6,000! 13,080 6425| 4,080 asea| ag00| sis0l aero 
P. C. of census city pop’n supplied by public works.) 7.5 85.2 72.6 22.1 83.6! 68.1. nal mat - wan 
TABLE 9—S. 
UNITED STATES AND CANADA WATER-WORKS— KIND OF WORKS. 
i ‘ Se a TABLE 12-8. 
umping to - C 7 
GROUP. Gray- pins Unkno’n Total. gravity FIRE PRESSURES oF UNITED STATES AND CANADIAN WATER-WORKS, WHEN THE SAME 
ity. Reser- Stand- works ARE HIGHER THAN THE NORMAL WORKING PRESSURES. 
voir. Tank. Pipe. Direct 
4 al eames bm {Nearly all the following are pumping works, but there are a few gravity works 
which are able to turn on a higher fire pressure from higher reservoirs.) 
New England .. 130 50 21 31 21 258 50.4 - ; 
Middie..---++--- 175 116 23 44 40 4 412 42.4 > : ae ‘ 2 PH . 
So. Atlantic.... 12 18 19 13 10 > 74 16-2 FIRE PRESSURES. N’w'n 8’w'n Pacific. |x Total ‘Total Total Total 
So. Central . 5 17 5 21 5 3 16 8.9 los per sq. in. . p . * Far W'n. Eustern, U.S. Canada 
No. Central... .. 16 46 51 72 141 5 331 4.8 
Northwestern... 18 46 50 60 47 3 224 8.0 ; Phe ec ne Sematary mien 
Southwestern.. 29 27 25 41 21 1 144 20.1 = = esecesecreleceseccess 3 : 6 9 i 
MARE sccccccces 75 3: ‘ 4 6 | ‘ ‘ GOB jc cccccsece! ccccsccece 2 2 y il 
Pacifi a 33 Lei a a, 143 $2.5 emer. Pics ceas é 2 $ 5 2 7 » 
7 x6 5 ‘ ‘ - 2-06 9g § 70-79 5 : q 27 6 3 
Total v. §...... eS es eS | ST 80-89 4 ; é 17 55 73 ‘ 
anne Ces ‘ ‘ : 2 33.3 90-99 12 % 19 51 50 % 
( ‘anada oe Sa awed 24 y 5 4 Salk “sis ceae 72 33.3 100-108 $3 - | 7 =. = oa : 
—- ———-—- - 110-119 5 2 2 9 oy 2 , 
Some of the works bave a double system which increases the total. Sev eral grav - 120-129 29 1 | 4 48 51 0 6 
ity works have smal] auxiliary pumping systems for special service which have been 130-139 2 10 2 14 18 0 i 
disregarded. Most of the pumping works pump direct in case of fire. 149 149 4 2 inne 8 17 24 
150-159 il 9 2 2 32 M4 4 
TABLE 10-8. 160-'69 3 4 1 6 7 13 
UNITED STATES AND CANADIAN WATER-WORES.—SOURCES OF SUPPLY. eae ae nase ! 2 : un ! 
(Several works in each group have double sources of supply, increasing the — 1 1 2 i 
totals ~ 80 much.) ietselaiesindiliaaalinetapciecamniars si ae) Ps 2* a —— ao - _ 7 
ramen — —s en entnnniaanionn Total works 
Gnour. . |s’rince Spring Brook.| River.| Lake. | Creek., Wells. Unk’n.| T’tal. reperting. 118 o at 226 416 642 40 
| | Re 
| at aoe 
New England - 36 45 42 96 | 10 [----000- | 20 9 | 268 
Middle.. : 34 103 | 44 89 | 18 61 38 4 |) 411 
So. At'antic.. 2 18 3 18 6 f 6 19 2 74 cars 
S», Central..... 2 12 3 te Leacesta 5 9 3 54 TABLF 12-8 [21. 
No. Central....- 10 ee eee 87 | 44 15 138 9 33 AMOUNT OF INCREASE ABOVE NORMAL PRESSURE 
Northwestern.. 7 11 1 62 | 6 14 113 19 | 233 —— — —— —— -- - 
80 , a 7 7 | ‘ 6 35 2 | 147 
Nae eel a 2 § | 4 18 29 4 | 133 Total | Total | Total | Total | Total! Total | Total 
P anes be Ric a a scien ; | N’w’n. | d’w’n. | Pacific. Far W’n. Eastern) U.S Canada 
Total U.S ..-..-| 102 263 103 416 | 150 136 421 52 | 1.613 egies Sail a oe 
ee ae ge Po oat ae Ee al ae he! ae ee ae 
Canada. -------- 4 12 2 | 31 M 5 1 1 7 Under 20 1 6 9 50 59 ‘ 
— ~~ ———————“- . 20-29 1 9 15 42 87 7 
ae 30 39 11 5 97 ee oe 1 
PERCENTAGES. 40-49 7 5 35 71 106 2 
: iam ae 50-59 5 5 28 53 al ‘4 
New England . 44-0 | 17-4 | 16.3 | 14.0 | 27.1 jeoceeeee a. 3.5 | 100.0 — 2 : * 87 03 A 
Middle. ......--| 8.3 | 95-1 | 10.7 | 21-6 4-4 | 14-8 | 14.1 1-0 | 100.0 90-80 3 : 3 = = : 
8». Nai {} St 47 | 47 | 2-7 | 47 | 8.6 | 21-9 | 3.9 | 100.0 90-99 5 ck a 6 2 1 
No. Central.... | 3.0 $0: baaao res 26.1 | 13.2 4.5 | 41.5 | 2.7 | 100.0 oe a a 21 
Northwest-rn.- 3.0 4.7 0.4 26.6 2.6 6.0 48.5 8.2 | 100.0 ee: | tee pee 1 | 4 z - seeees 
Southwestern... 4.8 11.5 1.4 44.8 1.4 10.9 23.8 14 | 190.0 a pee ~ 2 ; 7 
Pacifle ..--.....- 3.0 20-3 6.0 | 66 3.0 14-3 21.8 3-0 | 100.0 140-149 Breton” ; ll apres 
5 . ee aa ee oe were Tg 15-159 1 1 D -Tisinebiwns 2 dae 
Total U.8 .....- 6.1 _16.1 6.1 25.4 9.1 8.3 | 25.7 _ 3.2 | 100.0 160-169 . Se ; - ; : 
Cenada ... .... | 67 | 174 $0 | 44-3 | 20.0 | 71 | 14 | 1-4 | 100.0 Total works 
. . reportiog. 118 67 41 | 226 416 642 40 
TABLE 11-8. eerie tatascinaiinsentttbaetaahitpaatean peaciliaidamaaniigeinntp dene tscmtstieaiagbeianipeancsaihiin 
UNITED STATES AND CANADIAN WATER-WORKS.—AVERAGE WORKING PRESSURES. 
(Representing in some of the gravity works the mean pressure in the mains 
In pumping works, however, and in most of the gravity works, the pres<ure is that TABLE 4-—I-J. 
at the pumps, or principal mains, and hence, considerably higher than the effective Canapa Maritime, INTERIOR AND WESTERN PROVINCES WATER- woRKs—SUMMART BY 
pressure.) PROVINCES OF THE MAIN STATISTICS GIVEN IN TABLE 3-C- 
ae ——— a! . searttiomysseiennissisnsnceieerifsstaesiaapdiiunnniesnisbepeeanananesabliriiariseefutiouaieanenet 
PRESSURE Total | Total Total Total ‘Pop’ non Present Finanves. Number of 
per €q. in. No’w’n. | So'w’n. | Pacific. 'Far W’n..Eastern.| U.8. | Canada. | Water- ctl aint Miles : a 
| | Province. Works | No. of | | of 
ee —'-——__— —-— — —\— ———_|—_--- | 1880 | Works |Mains. Hy-| Me- 
| | | census. Cost. Revenue}! Taps. dr’ts.| ters. 
Under 2 2 ©. é. Meewkar wee oo ar ‘Neegabdonada 
20-29 a. oe ae 25 3% | 6 2 insincere —-——- So -- > > > 
30-39 9 Sh Pgs ae 94 122 5 
40-49 46 Seak i.e 4.8 177 270 15 New Bratewick.. 60.253 (1) 5 1.497.797 | 124.705 | 92.75 17,314 658 157 
80-39 9 Se. od 6 39 120 159 6 Nova Seotia ..... | 50591 7 1,147,009 82.000 | 110 6,65 453 . 
60-69 — i = oo) Se a 11 Prince Edw =| 11.485 1 | 165,000 5,009 15.25 195 i a 
70-79 15 6 4 6 6| 6 68 123 158 6 Newfoundland _ 30,770 3 4¥8.000 31.90 29 2,141 | 907 }..... 
oe Gee ee oe ee ee 126 9 ———_—_— _— ——_— 
90-99 | 4 i ood 14 61 75 2 Totals, Mariti Maritime| 153,099 (1) 16 3,307,797 | 213,505 | 247 26,015 1,36 163 
1 109 | ot 4 | 3 Sr ee 47 2 MMe SR Bi Be a 
ree tee RR ae 6 | 22 28 2 ———————————— ae 
=a) 8 Ses nsek) ts bee A Goi Bene Quebec .......-..-| 263.816 (2) 14 | 9,524,780 | 779,529 | 495.8 | 87,020 | 3,08 1,404 
40-149 |g coon | a 2 | 5 rey Ontario..........- | $12,128 35 | 7,731.242 | 843,535 | 583-35) 57.374 | 4,706 481 
150 159 remneeat aera 6 & 14 a aes Manitoba.......- 8,000 t | 251.000 40 000 2 600 | 150)...... 
100-169 | 1 re Becca. 2 9 Re Rahat British Columbia! .....-.... 2 500,000 48,500 25 1938 | 134) 2 
170-179 | 1 1 | 1 3 i 4 j 7 secoeEre $ Tot’ls I t & w’ oY cae ce ae a ae a tae es * Se 10608 9.008 “4914 
-—- Dh iietisensb itr aarti nen aenioecceemene| = <niiinanie |ipiapnietncnianes | ouseenecliots . Int. Dn 583,904 (2) 51 | 18,006,012 1,711 564 1,°24 146,992 1,914 
Forel Works _" ee ee = ~ | — = Total Canada ....| 737,043 (3) 68 21313 809 1,955,069 1,87) (172,947 | 9,314 2,077 


A few works report an ordinary pressure of 2(0 lts., but as these are doubtful 
they have been omitted. 
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TABLE 15-8. 


UNITED STATES AND CANADA WATER-WORKS.—HYDRANT RENTAL. 


(Nearest even $5 taken.) 














ENGINEERING NEWS 


May 4, 1889 


t The miscellaneous includes ull pumps of unreported or unknown makes, all 


at all. 








water-power pumps and all +mull or miscellaneous makes, It is estimated tat the 
actual pumping capacity is at least 400 million gallons larger tban shown above 
maby pumps having no capecity reported, and not a few pumns not be ; 


ing reported 


. The Wortbingfon company have furnished the publishers a jist showing 
220 million gallons of daily pumping capaci'y in addition to tne 871.3 capacity shown 











| ab ve. of which about balf is inciuded in our “Miscellaneous and unrepertad” 
Hydrant rate. | N’w’p S’w’p. | Pacific. Lp 2otal mel Zorg! os. total of 1,050.3 mi:hon gations, and the remainder, or abv ut 12 per cent., 1s vot re 
F , ' _ oe . cifically inciuded at all Itis probable toat other makers could furnish a +imj ar 
: Laas ee ie] Pe ve list. but as otvers have not done so, it was not deemed fair to correct the record 
Free ; ; . ae s “2 i of ope maker only. i a ae 
a. ee eee 9 3 Site Saeco bese totais include about 20 million, more or less, of “Dean” pumps, an ep 
10 2 2 16 1s tirely different make. There was so much confusion in the spelling as to make jit 
15 a en ke eee x 29 ge as oat sopeur impracticable to separate the “Deane” and “Dean” pumps currectly in this 
20 — fers eran yaa 4 eeelecees ee = =. — asue; +o both are given together. 
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Average rate, TABLE 5-1 J 
ineludingthe | . 
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BOOK REVIEWS. 


American Weather : A Popular Exposition of the Phe- 
nomena of the Weather. including Hot and Cold Waves, 
Blizzards, Hail Storms and Tornadoes. By Gen, A, W. 
Greecy, Chief Signal Offver, U.S. A. pp. 286, 32 engrav- 
ings, 24 charts. Dodd, Mead & Co., New York. 


It is only within very recent times that the phenomena 
of the weather have been attentively studied; and how 
much has been already accomplished in the way of know- 
ledge of its phenomena is indicated even by this popular 
volume, which, making no pretence to elaborate tech- 
nical precision, is all the more likely to be generally 
useful. Every constructing engineer especially is likely 
to find the work interesting and instructive reading, and 
in many cases directly useful. 

The plates of such a volume as this are naturally ex- 
amined with especial interest, as giving in condensed 
graphical form a vast amount of information readily 
grasped by the eye. It would be impossible to abstract 
in words any considerable fraction of this information, 
but a few of the more salient facts we may perhaps profit- 
ably uote. 

The lines of * Average Date of First Killing Frost’ run 
nearly east and west, tending slightly E. N. E. and W. 
8. W. Dec. 1 is the date along the Gulf, Nov. lin Cen- 


tral Texas, Mississippi and Georgia, Oct, 1 in Nebraska, 
Southern Iowa, Illinois, Ohio, Pennsylvania and the New 
England Coast, Sept. 15 in Denver, Chicago, Toledo, 
Buffalo and Montreal, and Sept. 1 in Manitoba, St. Paul, 
nurthern Michigan and Ottawa. In the northwestern 
United States the lines run nearly north and south. 


In the dryest Rocky Mountain region in July there are 
4 gr. of water per cu. ft, of air; in the South Atlantic and 
South Central States, 7 to 9 gr.; and in the northerly tier 
of States, as also in western Texas and Nebraska, 6 gr. 
No part of Canada seems to run over 5 gr., but evap- 
oration is there much less. 


Cloudiness in August ranges from 30 per cent. in Salt 
Lake, and north and south of it, to over 50 per cent, along 
the Atlantic coast, the Pacific coast being very low with 
10 to 2 per cent. 


In January both the Pacific and Atiantic coasts show 30 
to 70 per cent. ‘of cloudiness, the greatest being at the 
north instead of the south. A vast basin around Salt 
Lake, Santa Fé, and Denver has under 40 per cent. = 


The chart of mean annual temperaturejfor the whole 
northern hemisphere is a very interesting one, but 
almost impossible of description. It vividly ‘illustrates 
the impossibility of comparing climates in Europe and 
America by latitude. Great Britain has the latitude of 
northern Labrador, but the isothermal of Labrador and 
northern Manitoba hardly toucbes the map of Europe at 
all. Newfoundland, New Brunswick, Quebec,and north- 
ern Ontario have the average temperature of northern 
Norway and Sweden, as have also southern Alaska and 
northern Japan. 


The two charts showing the “Continuance of Daily 
Mean Temperature above 50°” and “below 32°” are among 
the most interesting, but are impossible to describe, ex- 
cept that the lines run nearly east and west in the eastern 
two-thirds of the continent, and vend rather to north 





and south along the northwestern international boun- 
dary. 

The highest temperature ever observed in 18 years 
(1871-88) is (neglecting one or two scattering excesses of 1° 
to 2°) 110°,which runs in a nearly straight line north from 
near Vera Cruz, Mexico (where highest was 107°), to near 
Regina, Canada. Thence the line turns west to British 
Columbia and meanders about in a very irregular course 
tbrough all the far west States and Territories, avoiding 
the sea coast, however, which has 90 to 100°. The same is 
true for the bulk of the eastern United States and Can- 
ada. Inthe whole map the lowest maximums are about 
94° (at Quebec Halifax, and Buffalo 98°) except in Wash- 
ington Territory, where the lowest is 85°. 

The lines for minimum temperature in the same pe- 
riod, on the contrary, run nearly east and west, showing 
the usual modifying effect of the sea on the immediate 
coast, The “zero” minimum runs through Barnegat. 
N. J., Richmond, Atlanta, Ga., Shreveport, La., and 
south-central Texas, central Arizona, eastern California 
and western Oregon and Washington. Eastern Canada 
shows — 30° to — 40°, Manitoba — 50° to — 60°, and Van- 
couver’s Island —8°, Providence, New York, Washing- 
ton, Knoxville and Memphis, have nearly the same min- 

imum of — 10°, 


The charts of average variability of daily temperature 
are also curious. The maximum in January the month 
of greatest extremes, is 9° in the Dakota-Manitoba re- 
gion, and thencesapers off in all directions to 5° to 7° 
along the Atlantic (least in the south) and 2° along the 
Pacific coast. 
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The chart of mean annual rainfall for the whole north- 
ern hemisphere presents irregularities impossible to sum- 
marize, but very curious to study. An area of Asia 
larger than the whole of North America bas the scant 
rainfall of our far west “ desert” districts, and “there is 
probably no part of the face of the giobe where such an 
enormous area of country is favored with moderate rains: 
—from 3 to 6 ins. per year—as that portion of the 
United States east of the ¥ith meridian,”’ The largest 
rainfall in the world is at Cherrapunji, Assam, India, 
which is on the side of a precipitous mountain 4,000 ft. 
high facing the southwest monsvon. It averages 493.2 ins. 
In August, 1841, 264ins. or 22 ft. fell, and in 5 -successive 
days 30 ins. per day fell. In 1860, 699.7 ins. (58.3 ft.) fell, 
and in 1861, 905.1 ins. or 75.5 ft. On June 14, 1876, 40.6 ins. 
fell, an average of 1.7 ins. per hour for the whole 4 


hours. 

Gen. GREELY states that the condensation of the en- 
tire water in the atmosphere, if saturated at 60°, will pro- 
duce only 2 ins. of rain, so that excessive rainfalis must 
always be due to currents of air centering at some one 
point, and hence be necessarily local. 

It isan interesting fact that the May and June rainfall 
(and to less extent April) is nearly the same (2 to 4 ins.) 
across the entire northern boundary of the United States, 
being interrupted by only a short strip at the Rocky 
Mountains. There is a curious “oasis” of small June 
rainfall along the north shore of Lake Ontario and the 
St. Lawrence river. 

A chance list of excessive rainfalls on page 147, includ- 
ing 27 instances, are scattered through 15 States and 
Territories all over the Union, showing that no part of 
the Union is especially liable to occurrences of that 
nature. ; 

The data as to “Winds” and “Storms” we must pass 
over, to speak of the very curious chart of “Tornadoes 
from 1794 to 1881." The tornado centers in the United 
States, from which they decrease each way, are 5, viz. 1 
near Kansas City and 2 near Springfield, [ll., each of 
“over 50” in these 97 years; 3 near Binghamton, N. Y.. of 
“over 30"; 4 near Atianta, Ga., of “over 30,” and 5, central 
Texas with “over 15." In the western half (in area) of 
the United States,as also in Canada and along our northern 
boundary, along the immediate sea-coast und along the 
southern Alleghenies, they are practically unknown, 

The center of the “ Late Frosts”’ on the continent is 
near Winnipeg, at June 1,a fact having an important 
bearing on the agricultural future of that region. The 
line of * May 15" passes through Mackinaw, Duluth, well 
north of Yankton, and thence well north of the Missouri 
river to a nearly east and west course just south of the 
boundary line. The line of * May 1” passes through 
Montreal, Oswego, Buffalo, Detroit, St. Paul, and then 
turns off southwestwardly, The line of “ April 15” 
passes through Portland, Me., Boston, New York, West 
Virginia, Louisville, southern Iowa, and then sharply 
south, and “ March i” lies through the south center of 
the Gulf States, with Feb. 1 along the Gulf. 

With this we must close our review of a book crowded 
full of facts, many of them{of great interest, and ali of 
them di-cussed by a master of the subject. It will bea 
handy work of reference to any engineer. 


Report of the Massachusetts State Board of Health upon 
the Sewerage of the Mystic and Charles River Valleys. Jan- 
uary,1889, Senate Publications, No. 2, Boston, Mass., 1889. 

This valuable public document contains the Report of 
the Board, Report of the Consulting Engineer, Josern P. 
Davis, C. E.; Engineer’s Report upon the North Metro- 
politan Sewerage System and Other Sewerage Systems,by 
Howarp A. Carson, C. E.; Reports of the Chief Engineer 
of the Board, F. P. srearns, C. E.; Report upon Sewage 
disposal by Chemical Precipitation,by CHARL%s H. Swan, 
C. E.,and a report upon experiments upon the Saugus 
Marshes, by FRED, Brooks, C. E. 

The territory here considered by the State Board of 
Health includes an area of 130 sq. miles and contains one- 
sixth of the population of Massachusetts. Some of the 
cities in this area have more or less complete sewerage 
tystems, discharging on their borders, and thus offensive 
to themselves and neighbors, while others have little or 
no sewerage at all, The purpose of the investigation 
was to devise a system of relief for all these communi- 
ties, including in this solution of the problem a study of 
all three of the practical methods of sewage disposal, 
viz: (1) discharge of the crude sewage into strong tidal 
currents that will effectively convey it to the sea; (2) 
filtration by beds; (3) chemical precipitation and dis- 
charge of the clarified effluent into outgoing tides. 

These several methods were submitted to study and 
examination by the expert engineers above named. The 
discharge of crude sewage was examined and reported 
upon by Mr. Carson, who concluded that the best out- 
let for the crude sewage was a little west of the Beacon, 
about one-third mile south from Deer Island, Mr. 
PHINEAS BALL, who had charge of the second method of 
disposal, found that the area recommended by Mass. 
Drainage Commission of 1885 was the only available ter- 
ritory for treating by filtration any considerable portion 
of sewage of the Mystic valley; and Mr. Swan 
selected a certain area in Everett as the most favorable 
point for chemical precipitation. A system of intercept- 
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ing sewers was designed, and estimates of cost made, for 
receiving and conveying to each point of disposal the 
sewage of the tuwns effected, with a capacity equal to 
the demands of double the estimated population, or say 
300,000 people in 1930. The chief and consulting engi- 
neers of the Board submitted a comparative estimate of 
cost on these three methods of dispusal for the above 
maximum population, as foliows: Total tirst cost of dis- 
charging crude sewage at Deer Island Beacon, $2,792,9¥5 ; 
total yearly cost, $204,687. Sewaye filtration at Saugus 
Marshes, first cost for 150,000 people, $2,654.62; total 
yearly cost for same population, $192,795; the area is in- 
sufficient for 300,000 population. Chemical précipitation 
at Island End river, total first cost for 300,00 people, 
$2,835,651; total yeariy, $356,993. 

As a result of this comparison, and taking into consid- 
eration the cost of chemicals, their application and the 
removal of sludge with a population greater than 300,- 
000, the Board regards the crude discharge at the point 
named as the most economical and most certain method, 
‘Lhe result found, though not anticipated by the Board, 
was the more satisfactory as the effluent from chemical 
precipitation in England has been found to contain 
nearly one-half of the putrescible material in the sewage. 
As this material would tend to float on the salt water, in 
the case under discussion, and would be carried back- 
ward and forward vy the tides at Boston to such an ex- 
tent that Mr. SWAN shows that there would always be as 
much as one and one-half days’ sewage in the water 
about the wharves of Boston, Charlestown, Cheisea, etc., 
it would be particularly objectionable. 

In investigating the disposal by filtration, the ordinary 
quantity Ol sewage to be pumped daily was taken at 1i0 
galls, per inhabitant, with a population of 150,000, and 120 
galls. daily with 300,000 people. The area required to fil- 
ter the 36,000,000 galls. from the larger population varies 
within a very wide ranxe with the character avd porosity 
of the filtering material. Messrs. BALL and BROOKS 
made for the Board some extended experiments in the 
Saugus Marshes to learn the quantity that would pass 
where the surface was kept covered but a short time, 
Beds 15 ft. in diameter were prepared with under-drains 
and dikes to prevent overflow. In one of these the turf 
surface was retained, others had the turf removed for 
4ins. and the surface spaded. The results, arranged in 
the order of the depth of peat, were as follows: 








Water passing through the surface when continually 
covered to a depth of 2 ina, 


iy 

: an In gallons per acre per day. 

Peat | 

in ft.) 

| Natural surface with Turf removed and surface 
turf. spaded. 

1.5 39,000 34,000 
7 40,000 ilies 
2.1 1uu,0U00 32,000 
3.5 | 21,000 23,000 
5.0 3500 3,800 


The water in the under-drains was kept from 3% to 5 
ft, below the surface. Experiments were made to note 
the effect of-allowing the surface to remain dry, after 
each application, for as long a time as it took about two 
inches of water to disappear. The result of this inter- 
mittent application, with intervals of one to two days, 
was very little increase in the capacity to transmit wa- 
ter. The detail of the further experiments on these 
peat filters is so interesting that we will return to it 
again when more space is at our disposal; but the re- 
sults were so unfavorable in this case that the Board con- 
cluded that the Saugus Marshes would not serve for a 
filtering area, and as no other area was available, sewage 
disposal by filtration was abandoned. 

The report on the North Metropolitan Sewerage System, 
by Mr. CARSON, is the result of acareful study of the de- 
mands of the towns of the Mystic Valley together with 
Cambridge, Somerville, Charlestown, East Boston and 
Winthrop. The only reasonably practical method of dis- 
posal is the discharge of the crude sewage into the sea, 
because chemical filtration is too costly and land is 
wanting for filtering even one-eighth of the sewage. 
The detail of this report is too localin its nature to per- 
mit ofany useful review here, Other than to point out 
the difficulties of draining Boston and its suburbs, and 
the enterprise, care, and engineering intelligence dis- 
played in the radical and costly methods of relief pro- 
posed and in part executed, The report of the Board on 
this head concludes with estimates of cost of the work 
contemplated as prepared from the detailed estimates in 
the report submitted. The Board state that these esti- 
mates have been carefully prepared and reviewed by the 
chief and consulting engineers,and as a consequence they 
present them with vonfidence. 

The estimated cost of the whole work of trunk line and 
main branches with outlet, with pumping machinery and 
all details necessary for disposing of the sewage of the 
North Metropolitan District (with a population of 290,000 
in 1892) inclusive of the intercepting seweis of Cam- 
bridge, Charlestown, Chelsea, and East Boston, is $4,159,- 
453. The additional expense for disposing of the sewage 
of # years hence, with an estimated population of 513,000, 
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would be increased pumpirg capacity and additional 
outlet and syphon pipes, or a total cost for construction 
to 1930 of $4,383,853. The yearly maintenance, inciuding 
all running expenses and repairs, would average for 40 
years, $100,450, 


PUBLICATIONS RECEIVED. 


—Reports on Researches Concerning the Design and 
Construction of High Mgsonry Dams, in view of the Pro- 
posed Building of the Quaker Bridge Dam. By RB. 8. 
CnurcH, Chief Engineer, A. Fre.ey, Consulting Engi 
nee1, and a Board of Experts appointed March, 1888, con- 
sisting of J. B. Davis, J. J. R. Crogs, and W. T. Saunk. 
Pub, Doc., 4to., pp. 48, 27 plates, 12 tables. 

This isa reprint in very handsome and luxurious form 
of reports which have been already published in full and 
discussed by us in various issues of 1888. As we have so 
published and discussed them.,and have stated our ob- 
jections in full to some of the matter contained therein, 
we will not thresh this straw over again, but 
content ourselves merely with expressing satisfac- 
tion at the favorable features of the report, which are, 
that the experts’ report corrects the section previously 
approved into one which will be both pleasant to the eye 
and technically defensible, and that the half mullion or 
so of surplus expenditure called for by a defective 
theory, as we regard it, will not break the city of New 
York, and wiliincrease, although needlessly, as we hold, 
the factor of safety of the dam. 


—Report of the Railroad and Warehouse Commissioners 
of Minnesota, for the year ending June 30, 1868. HoRAcr 
AusTIN, JOHN L. Ginns, Geo, L. BECKER, Commissioners. 
6x 9 ins., 595 pp. 

Some of the matters of special interest in this volume 
are the action of the Commission in reference to switch- 
ing rates at Minneapolis, closing upper berths of sleeping 
cars, milk rates, and local passenger rates. The statis- 
tics given we hope to review in an early issue. 

—Intermittent Flush-Tanks.— Published by the Flush 
Tank Co.,of Chicago, manufacturers of automatic 
siphons. Pamphiet, pp 36. 

Different types of flush-tanks are described and illus- 
trated, including the Field-Waring, Cuntz, Vibbard and 
Rhoads-W illiams; also a tank for tlushing private jiouse 
drains with sewage from kitchens and baths, and for 
sub-soil irrigation. Inspection pipes for small sewers 
are also described. A table of dimensions and prices is 
given. This company controls the patents covering ail 
siphons operated without moving parts. 


Annual Report of the Harbor Commissioners of 
Montreal for 1888,—The report describes the work done 
and contemplated, a statement of the shipping, and 
tables of dredging work and prices. There is also a re- 
port on the proposed harbor improvement and flood pro- 
tection for the central portion of Montreal, by Jonny 
KENNEDY, Chief Engineer of the Harbor Commissioners, 
and PERCIVAL W. St. Georoer, City Surveyor. 


Report of State Engineer and Surveyor, of New York. 
1888.—Pamph, pp. 35, with maps and profiles of canals. 

—Report of State Engineer and Surveyor of New York. 
1887.—2 vols. Text and plates. 

— Rose Polytechnic Institute,—Seventh annua! catalogue, 
with an outline of the course of study and ‘the plan of 
instruction. 1488. Published by the Institute, Terre 
Haute, Ind. 


—Report of the Harbor Commissioners of Montreal, for 
1888. Published by the Harbor Commissioners, Montreal, 
1869. 

This is a useful document, treating of the improve- 
ments and proposed improvements in Montreal harbor 
The reports of the Chief Engineer, Mr. Jonn Kennepy, 
M. Inst. C, E., are particularly full, 


—Annual Statistical Report of the American Iron & 
Steel Association, containing complete statistics of the 
American Iron Trade for 1°48 compared with 1887 anda 
brief Review of the present condition of the Iron Indus- 
try in Foreign Countries, Jas, M. SwANK, General Man- 
ager. Pamphiet, pp. 8, largely tables, $2.00. 

We have reviewed this valuable publication editorially 
in this issue. 

—Report of the City Engineer of Boston, Mass., for 1888. 

This is a very interesting report. Among the matters 
of special interest are the illustrated descriptions of the 
Boy iston St. Bridge and Marine Park pier ; the matter re- 
lating to the destruction of ‘piling by the limnoria; the 
notes on the Mystic Valley sewerage works; and the tests 
of Gaskill pumping engines at the Chestnut Hill pump- 
ing station. 


PERSONAL. 


Mr. J. Bemus has been appointed Street and Water 
Sommussioner at Boulder, Col. 

Mr. J. B. FELLows has been appointed City Engi 
neer and Water Commissioner, at Winona, Minn. 
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Mr. GeorGe Dixon has been appointed City Engi- 
neer of Aiton, lil, 


Mr. J. B. CLEMENTS, Assistant Engineer of the 
Missouri Pacitic, bas resigned. 


Mr. C. M. Cook has been appointed Engineer of 
Maintenance of Way on the Bulfaio, Rochester & Pitts- 
burg. 


Mr. J. W. SHERWOOD has been appointed Superin 
tendent of Transportation of the Chesapeake & Ohio and 
Richmond & Alleghany, with office at Cincinnati, O. 


Mr, J. F. Quinn, C. E., of St. Paul, Minn., has 
gone to Abbotsford, Wis., to take a position on the Wis- 
consin Central, 


Mr. BLAIR BURWELL has been appointed City En 
gineer of Durango, Col., and Mr. CHas. BUTLER has been 
reappointed Superintendent of Water-Works. 


Mr. ELWoop SILBY has been appointed City Engiv 
neer of Mankato, Minn. 


Mr. JAY GOULD has been elected President of the 
Texas Pacific Ky. Co., vice Mr, Jonn C, Brown, re- 
signed, 

Mr. A. H. MCALPINE has been re-elected Superin- 
tendent and Chief Engineer of the water-works at Co- 
lumbus,O. Mr. E. L. Keene is Assistant Superinten 
dent, 


Mr. L. H. CRAMER has been appointed Village En- 
gineer at Saratoga Springs, N.Y. Mr, A. D, SEAREY has 
been appointed Water Commissioner, vice Mr. A. SwAN- 
NICK, 

Mr. W. G. Curtiss, of Richmond, Ind., has been 
appointed Superintendent of Water-Works at Alton, LL., 
vice Mr, H. A, FULLER, deceased. 

Mr. GERECKE, Water-Works Engineer of Chicago, 
1ll., bas resigned. Mr, GERECKE bas greatly improved 
the pumping plant during his term of office. 


Mr. ARTHUR THOMAS has been appointed City En- 
gineer of Superior, Wis,, at a salary of $1,000 per annum; 
and Mr. JOHN FINLAYSON has been appoin.ed Street Com- 
missioner, at asalary of $800 per annum. 


Mr. JOHNSON N. CAMDEN, Jr., Treasurer of the 
Ohio River Ky. Co., has resigned to become President 
of the Parkersburg Construction Co,, at Parkersburg, 
W. Va, He will be succeeded by Mr, Wa. Trevor, for 
merly Auditor of the road. 


Mr. LESLIE A. EMERY, who was a contractor on 
the Hoosac tunnel, the Boston water-works, New Haven 
water-works, Washington aqueduct and other works, died 
April 21 at his home at Dorchester, Mass, 


Mr. J. T. ODELL, late of the Chesapeake & Ohio, 
will, it is said, soon succeed Capt. W. W. PEABODY as 
General Manager of the Baltimore & Ohio lines west of 
the Ohio river, the latter resuming bis position as Super- 
intendent of the Cincinnati, Washington & Baltimore. 


Mr, WILLIAM PHILLIPs, for many years Superin- 
tendent of the Lewistown Division of the Pennsylvania 
Railroad, which runs from Lewistown to Selinsgrove 
Junction, has resigned to enter into private enterprise. 
Mr. Ronert HOLLIDAY, the present Superintendent of 
the Bedford Division, will sueceed him. Mr. W. Hry- 
WARD MEYERS, at present Assistant Engineer of the 
Philadelphia Division, bas been appointed Superintendent 
of the Bedtord Division, 


Wa. Dickinson, JOHN W. DICKINSON, JEROME A. 
Kina and IRA C. HUTCHINSON, all of Chicago, Lil,, on 
May 1 formed a partnership under the firm name of 
Dickinson Bros. & King, and have purchased the assets 
and business of the Empire Warehouse Co., of Chicago. 


VERMEULE & BIEN, Civil and Mining Engineers, 
have removed their office to No. 71 Broadway, New York 
Room 128, 


Mr. C. B. BENsoN, having resigned as General 
Manager of the Carthage & Adirondack Ry. Co., and Mr, 
E. A. Bonp having resigned as Superintendent and Chief 
Engineer, the offive of General Manager is abolished, and 
Mr, G, F. HUGGANS is appointed Superintendent and 
Chief Engineer, with office at Carthage, N. Y. Ali re- 
ports formerly made to Mr. C. B, Benson as General 
Manager, or to Mr. E. A. Bonp as Superintendent and 
Chief Engineer, will hereafter be made to Mr, G. F. Huc- 
GANBS, 


SOCIETY PROCEEDINGS. 





American Society of Civil Engineers.—The regular 
meeting was held May 1, Vice-President A, Fre.ey in the 
chair. E 

The Secretary announced the death of Mr. CHARLEs C. 
Surrn, M. Am. Soc. C. E,, of St. Paul, Minn., on 
April 19, 

Mr. J. J. R. Crores read a communication suggesting 
that the Society might appropriately take a part in the 
commemoration of the centennial of the inauguration of 
GEORGE WASHINGTON as the first President of the United 
States. WASHINGTON was of a mathematical turn of 





mind, and in his early life was a land surveyor, the sur- 
veying of land being at that time the most important 
branch of the profession. Specimens of his work in river 
improvement still exist in Virgiuia. Had he followed on 
in this line be wouid probably have become a prominent 
civil engineer. 1t was voted that this communication be 
entered in the minutes of the Society. Mr, FreLey 
stated that he bad signed, on behalf of the Society, and 


.in the absence of its president, the memorial presented 


to President HARKISON on Tuesday by members of the 
civic, educational and professional bodies. In connection 
with this matter it was stated that the Society possesses 
a folding plane table made in 1656 which is said to have be- 
longed to GEORGE WASHINGTON, 

The Secretary announced that the convention will b® 
held at Seabright, N, J., beginning about June 20, 

A paper on “The Fresh Water Aige and their Relation 
to the Purity of Public Water Supplies,” was read by 
Mr, Gro, W, Rarrer, M. Am. Soc, C. E. The paper 
was interesting, and dealt with an important subject. 
The discussion was opened by Dr. Lexeps, of the Stevens 
Institute; but in view of the lateness of the hour, und 
the importance of the subject, further discussion was 
postponed until the next meeting, May 15, After the 
meeting the members present viewed with interest mi- 
croscopic specimens of aigee exhibited by Mr, RAFTER 
and Mr, DupLrY. We sball publish an abstract of this 
puper next week, and as it deals witha subject in which 
all water-works men are interested, it will probably lead 
to considerable discussion, 

The following candidates were declared elected : 

MEMBERS. 


CHARLES J, BatEs, New York City. 
CoxNELivus C, F. Bent, Supt, Ohio & Mississippi Ky., 
Cincinnati, O. 
CHARLES TT. CnurcuH, Chf. Eng. Housatonic Ry. and 
New Haven & Derby Ry., Saratoga Springs, N. Y. 
CHARLES 8. CHURCHILL, Eng. M. of Way, Norfolk & 
Western Ky., Roanoke, Va. ' 

HARRY FRAzIER, Roadmaster Henderson Div., L. & N. 
Ry., Hopkinsville, Ky. 

Grorce P, Hivron, Eng. Hilton Bridge Const. Co., 
Albany, N.Y. 

HowaArRpD G. KELLY, Res, Eng, St, Louis, Arkansas & 
Texas Ry., Texarkana, Tex. 

FRANK OU. MAXSON, Civ. Eng. U.S. N., Washington, D.C. 

Geo. N. MERRILL, Res. Eng. Poughkeepsie & Connecti- 
cut Ky,, Stanfordville, N, Y. 

ANDREW W. MUNSTER, City Engineer's Office, St. Paul, 
Minn, 

Josern Ramsey, Jr., Chf, Eng, Cincinnati, Hamilton & 
Dayton Ry., Cincinnati, O, 

JAMES E, WILLARD, Supt, of Const., with Sooysmith & 
Co,, West Point, Ky. 

ASSOCIATE, 


ws, L. Apsorr, of Carnegie, Phipps &-Co., Pittsburg, 

Pa, 
JUNIORS, 

Joun N, H, CORNELL, New Croton Aqueduct, New York 
City, 

WILL E, CRANR, Lassig Bridge & [ron Works, Pittsburg, 
Pa, 

ALFRED B, ELLSWORTH, Pittsburg Testing Laboratory, 
Pittsburg, Pa, 

OscaR ERLANDSEN, Asst. Eng. Union Bridge Co., 
Poughkeepsie, N, Y. 

Wa, L, Fereuson, Philadelphia, Pa, 


Engineers’ Club of Philadelphia.—The regular 
meeting washeld April 20; Vice-President, ARTHUR 
BEARDSLEY in the chair: 24 members present. 

The Secretary presented, for Mr. SAMUEL ToBIAs 
WAGNER, a copy of a letter which he had written to 
ENGINEERING News on the subject of “Standard Rivet 
Symbols.” The letter appears in ENGINEERING NEws of 
March 23, 1889, p. 266. 

The Secretary presented, for Mr. HENRY A. VEZIN, an 
illustrated description of ** Gallows Frames in Colorado,” 
Mr VEZIN says: 

“By mail you will receive 6 tracings, They are designs 
of gallows frames at mines near Leadyilie. Two show 
the frames at the Satellite and Star of the West mines; 
2 show the frame of the Wright shaft, Lee Basin mine, as 
built; 2 others show the first plans for the Wright shaft, 
which were slightly modified. The sketch for the iron 
frame was made because the manager insisted on having 
aniron frame as a safeguard against fire. He did not 
seem to understand that the burning of the old frame 
was due to the burning of the shaft-house, that a wooden 
gallows frame cannot burn by itself, and that an iron 
frame would be destroyed should the shaft-house burn. 
The plan of using iron was abandoned when it was found 
that the iron frame would cost at least three times as 
much as the wooden One. 

“ The gallows frames usually made in the West have 
heavy timbers resting on the collar of the shaft with 
comparatively light struts in the direction of the pull. 
They have many mortices and tenons, much cross- 
bracing and many points of vibration. In these that I 
send the timbers are subjected to end thrust only, the tie 
rods to tension. There are no mortices and tenons, no 
nice work, much less timber is used, the posts and strut 





leave the collar of the shaft clear, and the frames are un. 
usually stiff. The main struts or posts are placed in the 
line of the resultant of the pulls on the rope. At the 
Star of the West mine the hoisting engine was Placed so 
far from the shaft that the resultant exerted an upward 
strain on the frame, It was not as great as the weight of 
sheave and frame, but, as an extra precaution, so as ty 
allow for placing the engine much further from the 
shaft, the 8 x 8 front struts were tied to the silis and t, 
the main posts, 

“The Wright shaft gallows frame cost $65 for framing 
and erecting, at which price the menlest money. Ways 
were $4 and $5 per day for miliwrights, Bids by men of 
better judgment were $136 to $150. I am under the im 
pression that the whole frame cost $400, lumber tx ing 
$22 per thousand. The original frame had 4 posts, 1s x » 
ins., was framed like those of the Comstock mine and cost 
$1,800. The timber then cost $35 per thousand.” 

Prof. H. W. SPANGLER described an instrument {o; 
summing up the lengths of lines, consisting of a pair ot 
dividers with a registering device attached. He ex 
plained its use in determining the area of indicator cards 
by dividing the card into vertical trapezvids of equal 
width, obtaining the aggregate of the average height ot 
each with these dividers, and multiplying by the width, 

HOWARD Murphy, 
Secretary and Treasuicr. 


American Society of Mechanical Engineers —h. 
19th meeting will be held at Erie, Pa., May 14, 15, 16 and 
ij, The headquarters will be at the Reed House, and 
the sessions will be held at the Board of Trade chamber 
The first session will be on the evening of Tuesday, May 
14,when there will be an address by ex-President Horace 
SEE, followed by a social reunion. 

On Wednesday morning, May 15, business wil! be 
transacted, and the following papers presented for dis- 
cussion: ‘“I'he Piping of Steel Ingots,” T'Hos, 8, CkANE: 
“Gain Sharing,” HENRY R. TowNE; “ Comparative Cost 
of Steam and Water,”’ CHAs. H. MANNING; “I'he Old Lo- 
comotive * Sampson,’” D. W. Koss; “Standards,” James 
W.Sere, Inthe afternoon the party will visit the Eric 
City Iron Worksand the works of the Stearns Mfg. Co- 
In the evening the following papers will be presented’ 
* Notes on the Comparative Loss by Friction in a Trans- 
mitting Dynamometer under Different Loads and Speeds, - 
SAMUEL WEBBER; “Note on the Steam Turbine,” and 
“An Error in the Encyclopedia Britannica,” J. Bur- 
KITT WEBB; “ Steam Consumption by Engines at Various 
Speeds,” Jas, E. DENTON and D. 8, Jacobus; * Pertorm 
ance of a 35-ton Ice Machine,” Jas. E, DENTON. Top- 
ical discussions will close the session. 

On Thursday morning, May 16, the following paper 
will be presented: ** Expansion of Timber Due to Ab- 
sorption of Water,” “Some Properties of Ammonia,” 
“ Formulas for Saturated and Superheated Vapors,” and 
“Some Properties of Vapor and Vapor Engines,” all by 
De VoLson Woop; “Cornish or Double-Beat Pump 
Valves,” A. F. NAGLE; “Improved Motion Device for 
Engine Indicators,” A. W. Jaconi; “ Distribution of 
Steam in the Strong Locomotive” (supplement), F. W 
Dean; “Cylinder Ratios,in Triple Expansion Engines,” 
Jay M. WHITHAM. Topical discussions will follow. In 
the afternoon visits will be paid to several engine and 
manufacturing works. In the evening there will be a 
reception, 

On Friday morning, May 17, the following »apers will 
be presented: * Belt Traction on Pulley Faces,” Scott 
A. SmitH; “On the Longitudinal Riveted Joints ot 
Steam Boiler Shells,” Joun H, Cooper; “ Bits of Engine- 
Room Experience,” and * Kerosene Oil in Steam Boilers” 
(supplement), Lewis F. Lyng, After topical discussions 
and concluding business, the meeting will adjourn. lu 
theafternoon thereaill be a trip on the lake, a visit to 
the Erie water-works and the life-saving station on 
Presque Isle. 





RAILWAYS. 
EAST OF CHICACO.—-Existing Roads. 

Chicago, Kalamazoo & Saginaw,— Work on the 
grading for the extension of this Michigan road was 
begun at a point north of Woodland on April 25, The 
grading from Hastings to Woodland 1s already completed 
and the track will be Jaid soon, 

New York, Lake Erie & Western.—There is quite a 
pressure being exerted to induce the company to double 
track the Orange branch of the Greenwood Lake rail- 
way and extend it to South Orange. Surveys are now 
being made under direction of prominent residents of 
Orange. 

Lincotn Park & Charlotte,—Grading for this new 
road, near Rochester, N. Y., is about half finished, and 
tracklaying is soon to begin. 

Louisville, New Albany & Chicago.—Much interest 
is felt in the proposed short line from Louisville to Indi- 
anapolis, and a large amount of local aid has been prof- 
fered, 

Philadelphia & Reading.—The $80,000 subscription 
asked in aid of the éxtension of the Northeast Pennsy!- 
vania R. R., from Hartsville to New Hope, on the Dela- 
ware river, is nearly raised. It is stated that one main 
object of the company in building this extension is to 
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secure a new freight route to New York. The Delaware 
will be bridged at New Hope, and the line will be pushed 
on to Flemington, N. J., where connection will be made 
with the Central Railroad of New Jersey system, The 
new extension will greatly relieve the pressure on the 
tracks of the Bound Brook line.——No contract bas yet 
been given out for the road from Winslow Junction, 
N. J.,on the Atlantic City R. R.,to Cape May and Sea Isle 
city, The branch is likely to be built at an early day, 
however. 

Cleveland & Canton,—Tracklaying is in progress 
along the line of the Coshocton & Southern railway. 
Some trouble over the right of way through Dresden has 
arisen. The company put down the rails by night, but 
an injunction has been issued restraining them from 
running trains over the track. 

New York, Ontario & Western.—The company has 
filed a $10,000,000 mortgage to the Mercantile Trust Co., 
of this city, to raise funds for the extension to Scranton, 
Pa., and for other contemplated improvements. 

Central Railroad of New Jersey,—E. P. Stacey, of 
Philadelphia, is quoted as stating that work on the Baiti- 
more & Delaware Bay extension to Tolchester will be 
pushed atonce. Contracts for the rails and for building 
piers at Bombay Hook have been let. A line of steamers 
will be run in connection with the road directly from Tol- 
chester to Baltimore, 

st, Joseph Valley.—J. Burns, of Goshen, Ind., has 
bought this Michigan road and will change it to standard 
gauge, and extend it 10 Goshen. 

New Hampshire.— A correspondent of the Boston 
Journal gives the following account of New Hampshire 
railway extensions: 

The Whitefield x Jefferson road has several miles of ex- 
tension nearly ready for the rails, and arrangements are 
nearly closed for securing capital to push the line on to 
Gorbam and thence up the Androscoggin valley to &@ 
connection eventually with Canadian lines. The Kil- 
kenny lumber road, running from Lancaster east 10 
miles, is being extended toward the Grand Trunk, which 
it will probably join at Berlin, Littleton parties are 
moving to secure a line to Franconia, 6 miles, and it is 
pro; osed to extend it toa connection with the Pemige- 
wuasset Valley road at North Woodstock. The old pro- 
ject for an extension of this latter road to Fabyan’s is 
again agitated and may be carried out this season. The 
Bartiett & Albany lumber line is working toward a 
future terminus at Conway. In the extreme nortnern 
wilderness a prelimin iry survey has been made for a line 
from West Stewartstown to the Connecticut lakes. 

Lake Shore & Michigan Southern,—The annual re- 
port shows the following results of operations for 1888: 





1888 1887 
Grosa earnings .. ............ $18,029,627 $18,710,963 
Operating expenses..... ........ 1B OR71 11,023,799 
Net earnings..... .. .. 6,719,256 7,681,164 


The net earnings ot the New York, Chicago & St. 
Louis (Nickel Plate) for 1888 were $722,978, against 
$1,167,474 the year before. 

Toledo, Ann Arbor & North Michigan.—The annual 
report of this Michigan company shows the gross earn- 
ings for 1888 to have been $637,579,and operating expenses, 
$455,392. During the year the road was relaid with 56-lb. 
steel rails, Itis the intention of the company to occupy 
the territory west and north of Cadillac, and when the sys- 
tem is complete it will consist of 460 miles of road, cross- 
ing every trunk li ein Michigan, At the Lake Michigan 
terminus a large iron plant will be established for the 
manufacture of charcoal pig iron from Escanaba ores, 

Flint & Pere Marquette.—The annual report of this 
company shows as follows: 


1888 1887 
Groep ORM occas ce cedeoeccion $2,403.04 $2,572,997 
Net earnings......... ar danneauseens 756,650 757,654 


Evansville & Terre Haute,—D, J. MACKEY is con- 
sidering the project for a belt railway at Seymour, Ind. 

Western Maryland.—President J. M. Hoop an- 
nounces that the extension from Bluc Ridge Summit to 
near Gettysburg, Pa., the old *Tapewurm” Railroad, 
will be open for travel by May 20. The route was sur- 
veyed and the line was partly graded a half century ago 
by the late THAppevs Stevens; but on account of the 
many curves it was abandoned. 

Philadelphia & Reading. — The extension of the 
Mt. Ephraim R, R., will be about 12 miles in length, from 
Mt. Ephraim to Glassboro, where connection will be 
made with the Williamstown & Delaware River R. R. and 
thus with the New Jersey Southern.—Kight of way 
and local aid are being secured for the proposed line to 
Cape May and Sea Isle City. 

_Pennsyleania.— Work on the addition to the Broad 
St. — at Philadelphia has been postponed for some 
months, 

Housatonic.—The majority report of the Committee 
of the Connecticut Legislature, regarding the capitaliza- 


pe rs this company says, aftera review of the facts as 
ound: 


a Your committce can but express decidedly their cun- 
femnation of the manner in which the accounts of the 
1ousatunic Railroad Cu. have been written up, 


Projects and Surveys- 


Canada.—The Dominion Parliament has granted cash 
subsidies to the following railway companies: 

For @ line from Joggins’ Railway to Young's Mills, & 
miles, $16,000; St. Clair Frontier Tunnel Co., for a tunnel 


from Sarnia to Port Huron, $375,000; Pontiac & Renfrew, 
for a line from the Ottawa river to the Pontiae Pacific 

Jusction Ry., 6 miles, $19,200; Quebec, Montemoring & 
Charlevois, 30 miles: from St. Catharines river to Cape 
Tourment, $9,000; Fredericton & St. Mary’s Bridge Co., 

for afbridge over St. Johns river, at Fredericton, $30,0u0; 
Napanee, Tamworth & Quebec, from New Moose to Har- 
rowsmith, $32,000; Cornwall Valley, from the end of the 
present subsidized line to Kingsford, N.S8., $3,200; for, 

line from Sicamores, on the Canadian Pacitic to Lake 
Okangar, 5i miles, $163,200; to the Lake Temiscamingue 
Colonization, 15 miles, from Mattawa towards the Long 
Sault, $48,000; Muskinonge & Lake Nippissing, from 
Muskinonge towards the Mattawa river, 15 miles, $48,000; 
Kingston & Smith's Falis, from Kingston towards Smith's 
Falls, $64 000; South Ontario & Pacific, for 494 miles, 
from Woodstock to Hamilton, $158,400; for a line from 
St. Cesaire to St. Paul de Abbottsford, 5 wiles, $16,000; to 
the Great Eastern, trom St. Gregorie towards the Chau- 
diere Junction Station, on the Intercolonial Ry., $64,000; 
Drummond County, from the end ef the present subsi- 
dized line to Ball’s Wharf, on the St, Lawrence river, 
$14,400; St. Catharines & Niagara Central, from St, Cath- 
arines towards the city of Hamilton, $64,000; Grand 
Trunk & Georgian Bay, 15 miles, from Tara to Owen 
Sound, $48,000; Hereford, from Cookshire to the Quebec 
Central at Dudsville, 15 miles, $48,000; Massawippi Junc- 
tion, from Ayer’s Flat to Coaticoke, $48,000; Brockville, 
Westport & Sault Ste. Marie, from Westport to Placer 
Rapids, 20 miles, $64,000; Thousand Islands R'y., for a 
line from the St. Lawrence river via Ganan Junction, on 
the Grand Trunk, to the Brockville, Westport & Sault 
Ste. Marie R.R., $54,400; for a railway from Cape Tourment 
towards Murray Bay, 20 miles, $64,000, and to the Am- 
hurstburg & Lake Shore Ry., for 20 miles, $3,200 per 
mile, 

Neversink Valley.—Incorporated in New York to 
build a railway from Fallsburg Station on the New 
York, Ontario & Western RK. KR. to the village of Never- 
sink, about 15 miles. The locating surveys have been 
completed and right of way is being secured. The offi- 
cers of the company are: Wma. B. Royce, President; 
Joun W. Low, Vice-President; Cuas. H. Mapes, Treas- 
urer, and Thos, Watts, Secretary; all of Middletown, 
) e & 

Ohio & West Virginia Southern.—Incorporated in 
Obio to build a line of railway from Martetta, O., through 
the counties of Wood, Pleasant, Braxton, Webster ard 
Pocahantas, to a connection with the West Virginia sys- 
tem of railways to the seaboard. Among the incorpora- 
tors are K, RK. Daws, W. M. Morse, and W, H, GuRLEY, 
of Marietta. 

Cincinnati & Ohio River,—Chartered in Ohio by F. 
G. Cross, A. H. Mattox, C. B. MATTHEWS, and CHARLES 
M. HEPBURN to build a line of railway from Gallipolis 
toa point on the Dayton, Ft. Wayne & Chicago KR. R., 
in Gallia county, or a point on the Cincinnati, Washing- 
ton & Baltimore R.R., near Oak Hill, Jackson county, 
about 23 miles. The United Coal, Coke & Iron Co., of 
Cincinnati, has been incorporated in connection with the 
railway. The object of the two companies is to open 
up the coal fields in Jackson and Gallia counties. 

Confluence & State Line.—Incorporated in Pennsy)- 
vania to build a railway from a point near Confluence to 
a point on the Maryland State line, a distance of 10 
miles. J. BAYARD HEnry, of Germantown, Pa., is Presi- 
dent, 

Sandusky, Lake Erie & Southern Short Line.— 
JouN MCKELViE, HENRY C. HUNTINGTON, DAVID KUNTZ, 
and others of Ohio, have incorporated a railway com- 
pany by this name. It is stated that the road is intended 
to be an outlet to the Great Lakes for the Chesnpeake & 
Ohio Ry, system. 

Delaware, — The bills before the Delaware Legisia- 
ture to incorporate the Citizens’ R. R. Co., the Harring- 
ton & Breakwater K. R. Co., and the Georgetown, Milton 
& Breakwater R. R. Co., have been defvated in the lower 
house. 

SOUTHERN.— Existing Roads. 

Cincinnati, Alabama & Atlantic.—Mr. M. R. CAMP- 
BELL, of Tullahoma, Tenn., president of this company 
sends us the following information: 

Engineers are now making the permanent location for 
this road, which is projected to run trom Huntsville, Ala., 
via Fayetteville, Lynchburg, Tullahoma, Wocdbury, 
Cookeville, Livingston, Birdstown, ia Tennessee, 
Auburn, and Monticello, to Somerset, Ky.. a distance of 
260 miles. The work is considered heavy as compared 
with most Southern roads, The maximum grades are 75 
ft. per mile and curves are 8°. There will be two large 
bridges and about five short tunnels. Alung the line of 
the road there are billions of feet of the best hard woods 
and yeliow poplar, seams of coal, iron ore deposits suita- 
ble for steel making, oil, natural gas, lithographic stone, 
lead, silver,and marble. For fully balf the distance the 
line runs through a good agricultural region. No railroad 
in the United States bas such a great variety of mineral 
and timber wealth; and there is a present population on 
the line of 1,668 per miie. 

The contract bas been let for constructing the entire 
line, and 116 miles are to be completed by June 1, 1890, 
About 148 miles of right of way is secured and nearly 


jocal aid bas been obtained in the shape of town, 
county, and individual subscriptions in addition to rights 


of way in exchange for stock in the company. The road 
is chartered in three States and is an independent line. 
We will bably begin tracklaying by 1, next, 
and the first section will be open for suatho by Mecehi- 
1800. O. H, P, CORNELL, of New York City, is f Engi- 
neer with headquarters at Tullahoma, Tenn. 


E Louisville, New Orleans & Texas.—The company is 
considering an extension of the Lake Washington branch. 
One pian isto build toa junction with the main line at 
Rolling Fork, It isalso proposed to build on down to 
the vicinity of Vicksburg. Surveys are in progress for 
the terminal tracks at Helena, Ark. 

Tennessee Midland.—The tracklayers on this Tennes- 
see road have reached Parson's, 6 miles west of Perryville, 
Tenn. 

Marietta £ NorthGeorgia.—The work of changing 
this road to standard gauge will be completed by May 1. 

Craig Mineral,.—The surveyors on this Virginia road 
are working near New Castle. A satisfactory grade has 
been obtained, but the work will be quite heavy. 

Farmville & Powhatan. — Grading has been com- 
pleted on this Virginia road and tracklaying is to be 
pushed at once so that the line may be open for busi 
ness early in July. 

East Tennessee, Virginia & Georgia, —It is reported 
that a corps of surveyors has been put in the fleld to 
make the final location of a branch from a point near 
Briarfield, Ala., through the Cahaba coal field, along the 
valley of the Cahaba river, The work will be under the 
charge of Col. CARY A. WLLSON 

Columbus Southern.—It is reported that this Georgia 
road, now being graded from Columbus to Albany, Ga., 
will be run in connection with the Florida Railway & 
Navigation Company's system. Work is to be pushed on 
the line as fast as possible. 

Baltimore & Ohio —-Surveyors are reported at work 
on a line from Cairo, Ritchie county, W. Va., to Grant- 
ville, Calhoun county, about 35 miles. 


Nashville & Knoxvitle.— Regular trains are now run 
ning from Lebanon to Carthage, 75 miles east of Knox- 
ville, Tenn., and the road is finished to the Caney Fork 
river,8 miles beyond Carthage Junction, where a steel 
bridge with a draw span is now under construction. 
From the river to Cookeville, 21 miles, the road is al- 
ready nearly graded and trains will be running Over it 
inearly fall. The road is being built by A. L. Craw- 
FORD, of Newcastle, Pa. From Cookeville the road is to 
be built on east to a connection with the Cincinnati 
Southern at Hickman or Lancaster in Smith county. 
about & miles, tapping on the way valuable coal lands, 
over 50,000 acres in extent, owned by Mr. CRAwrorp. 
Surveys have been made for this portion of the road, 
but the route has not yet been decided upon. 

Chattanooga, Rome & Columbus.—President Wit- 
LIAMSON has made a formal offer to the directors of the 
Savannah, Griffin & North Alabama Railroad, extend 
ing from Carrollton to Griffin, Ga.,to lease thia road, 
which is now operated as part of the Central Railroad of 
Georgia system, for a rental consisting of the interest on 
its bonds and 2 per cent, on its capital stock. If the offer 
is accepted, President WILLIAMSON agrees to see that 
the branch of the Covington & Macon from Monticello 
to Griffin, is finished within 6 months from the date of the 
lease ; and he states that traffic agreements will be made 
with the Covington & Macon and the Georgia Southern & 
Fiorida roads, by which a through line will be established 
from Chattanooga to Florida via Griffin, Monticello and 
Macon, 

Savannah, Dublin & Western Short Line. — The 
property of this bankrupt Georgia company, consisting 
of the franchise, right-of-way and partly graded road- 
bed of a projected railway from a point near Savannah, 
west to Dublin and Americus, Ga., is to be sold to the 
highest bidder on June 4, 1889, at Savannah by the 
Receiver, RicHaRD J. DAVANT. An upset price of $50,000 
has been fixed by the Court, 


Decatur, Chesapeake & New Orleansa.—The con- 
tract for constructing this road has been let to Belden & 
MeTighe, of New York City, who are detting out con- 
tracts all along the line. The Alabama and Tennessee 
divisions have been consolidated and the following di- 
rectors have been elected: H. G, Bonp and E. C. 

JORDON, Decatur, Ala.; G. W. Epwarps, New York 

City; J.G. Houtmes, 8. W. Rawis, G. W. MorGaAn, of 
Lincoln county, Tenn.; G. C. SANDUSKY, and W. O. 
Frost, of Bedford county, Tenn. W.G. Epwarps is in 
charge of the work with headquarters at Fayetteville. 

West Virginia Central.—The tracklayers reached 
Montrose on April 26. 

Louisville & Nashville.—The preliminary survey for 
the branch to Tuscaloosa, Ala., noted last week, has been 
complete, and a favorable route has been secured. 

Roanoke & Southern .—A $15,000 subscription is being 
raised at Roanoke, Va., to enable work to be started on 
the Northern division of this road. 

Queen & Crescent.— Baron ERLANGER, who has been 
taking a trip over this system, in which he is largely in- 
terested, is quoted as follows in reference to projected 
extensions: 

We did discuss several projects, but none of them 
are sufficiently developed to wurrant me in making them 
public, There has got to be continual building in the 
way of connections and new lines, but anything we did I 
must in fairness fi-st submit to my London associates, 
for their approval before making public. 

Is it true that you have been dissatisfied with the man- 
agement of the roads and your investment? was asked. 


Well, ben feen.e jong Bolt ends dyed eon. For « 
long time we have worked uphbiil. We knew all along 
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that we were placing a great deal of money into some- 
hing we had never seen, and that the return was not 
what the capital invested warranted, Now, however, I 
think we have turned the corner, and I am entirely sat- 
istied with the outlook, 


Georgia Pacific.—On the extension across the State 
of Mississippi, grading is about completed from Green- 
wood to Johnsonville, 142 miles, about 85 miles of track 
has been laid and the remainder is being rapidly put in 
place. It is expected that the whole line to the Missis- 
sippi river will be in operation by July 10. 


Projects and Surve 


Mexican Gulf, Pacific & Puget Sound.—We have 
received the following information concerning this en- 
terprise from 8S. N. VAN PRAAG, of Pensacola, Fla.: 

This road is projected to run from Pensacola, Fla., to 
the Pacific coast, with a branch from some point on the 
main line between Pensacola and San Francisco to Puget 
Sound, The road is to be built inco operation with other 
railway corporations.--—The Pensacola & Memphis Ter- 
minal k R. Co. has also been incorporated by me, and is 
intended to furnish terminal facilities for the Pensacola 
& Memphis K. R. 

Dover & Statesboro.—Application has been made by 
this company to the Secretary ot State for an extension 
south from Way Cross, Ga,, to a point on the Savan- 
nah river in Screven county and north from Dover, Ga., 
2% miles. FrepERICK LOCKHART, of Augusta, is presi- 
dent. 

Meridian Belt,_J. M. T. Hamiuton, of Meridian, 
Miss., Chief Engineer, gives us the following informa- 
tion coneerning this enterprise: 

The surveys for this road, which is to be a belt line 
transfer around the city of Meridian, will begin about 
May 1. There will be about 10 miles of main line, and 
two branches, 1 mile each, The line is built in the in- 
terest of the city of Meridian, and the principal business 
will be in the transfer of cars and suburban ngers. 
Good progress has been made in obtaining right of way. 

Montgomery & Meridian, — Incorporated in Ala- 
bama to build a line of railway from Montgomery, Ala., 
to Meridian, Miss,, a distance of about 200 miles, Sur- 
veys will commence at once. 

Pinellas Belt.—Incorporated in Fiorida to build a 
railway from Poppy's Bayou to Diston. The road is to 
be completed in 12 months. 

Coal Creek & Beech Ferk,—T, H. HEALD, of Knox- 
ville, Teno., President, writes as follows: 

This road is to run from Coal Creek, Anderson county, 
to New river on the Cincinnati Southern K. R., a dis- 
tance of 35 miles. The route is through a country rich 


in timver, coal and ore, and the object of the road is to 
open up this region to the Cincinnati Southern R, R, 


Asheville & Bristol.—A project is on foot to build a 
line of railway from Ashevilie, N. C., to Bristol, Tenn., a 
distance of about 83 miles. Col. T. COLEMAN, of Ashe- 
ville, is Chief Engineer. 

Oviedo, Lake Charm & Lake Jessup.—Incorporated 
in Florida to build a line of railway 34 miles long. The 
capital stock is $50,000, 

St. John’s, Lake Weir & Gulf.—The right of way 
for this road, which is to run from Oxford, Fia., to Lake 
Weir, has been obtained, and it is stated that construc- 
tion will begin at once. 

Savannah & Oconee.—Incorporated in Georgia by 
Horace P, Smartt, D. C. Bacon, M, F. ARMSTRONG, and 
cthers, of Savannah, to build a railway from Savannah to 
the Oconee river, a distance of 100 miles, 

Cleveland,—W. B, Bet, of Cleveland, Ga., sends us 
information concerning this enterprise as follows: 

This company has just organized to build a line of 
railway 17 miles long, running from Cleveland to a con- 
nection with the Northeastern R. R. of Georgia, at Lula. 
The work will be easy, There will be one bridge about 
150 ft. long. The principal business of the road will be in 
agricultural products and stock. Right of way will be 
granted and it is expected that other local aid will be 
obtained from the peuple along the route. 

Athens & Jefferson.—The officers of this Georgia 
road are: President, R. B. RusseLL; Secretary, R. L. 
Moss, and Treasurer, Joun A. HUNNICUTT, The road is 
projected to run from Athens to Jefferson, 184% miles. 


THE NORTHWEST.—Existing Roads. 


Alton Terminal,—H. A, FisHer, of St. Louis, Mo., 
Vice-President and General Manager, writes us that | mile 
of track has already been laid on this road and that 14 
miles more will be built this season. DEeLtos R. HAYNEs, 
of St. Louis, is President. 

Northern Pacific & Manitoba.—The locating sur- 
veys for the branch from Morris to Brandon have been 
completed for a distance of 125 miles. Contracts for con- 
struction will be let soon and the work be rapidly pushed 
to completion. 

West Duluth Incline,—It is reported that work has 
begun on this road, which is to run from a point on the 
St. Paul & Duluth R. R. between West Duluth and West 
Eod Station to the summit ’f the bill about one mile 
north of West End, a distanca of 14 miles. It is ex- 
pected to have the road completed by Sept. 1, 1889. 


Projects and Surveys. 


Manitoba.—The Dominion Parliamenthas granted the 
following railway subsidies: To the Northwest Coal & 
Navigation Co., a subsidy of 2,600 acres of land per mile 
from Dunmore Station to Lethbridge, on the condition 
that the road be changed to standard gauge between 
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these two points; and a subsidy of 6,400 acres per mile 
for an extension from Lethbridge to the International 
boundary; to the Red Deer Valley, a subsidy of 6,400 
acres per mile; to the Qu’Appelle, Long Lake & Saskat- 
chewan, a subsidy of 6,400 acres per mile, from Long 
Lake to Prince Albert, and tothe Manitoba Ry, & Canal 
Co., 6,400 acres per mile, from Portage la Prairie to the 
southern boundary of Lake Manitoba. 


Centralia & Altamont,—Incorporated in Llinois to 
build a line of railway from Centralia, Marion county, to 
Altamont, Effingham county, a distamce of about 40 
miles. Among the incorporators are Lewis F. CASEY, 
G. P. Duncan, A. DUNKER, and JAcos Groscn, all of 
Centralia, where the principal offices of the company 
will be established. 

Yankton & Norfolk.—The city of Norfolk, Neb., bas 
voted the $30,000 of bonds asked by this company in aid 
of its enterprise and the surveys will begin at once. 
The officers of the company are: JAMES H, TELLER, of 
Yankton, President; CHARLES G. HALE, of London, 
Eng., Vice-President, and J. G, M. Prerce, of Yankton, 
Secretary. 

Wisconsin Midland.—It is announced that the pros- 
pects are good for obtaining the money to build this 
Wisconsin road. Several Michigan capitalists have been 
interested in the enterprise. 

Omaha & Yankton,—A project is being agitated to 
build a railway from Yankton, Dak., to Omaha, Neb. 
Geo. L, MILLER, FRANK MuRPRY, and others, of Omaha, 
are interested, 

Abbotsford & Northeastern.—Incorporated in Wis- 
consin to build a line of railway from Abbotsford station 
on the Wisconsin Central R, R.,to Black Creek Falls, 
Marathon county, a distance of 15 miles. Among the in- 
corporators are ALFRED A. KRoUSE, ANDREW M. Joys* 
Josepnx E. Host, and others, of Milwaukee, Wis. 

St, Louis, Quincy, Omaha & Sioux City.—It is re- 
ported that arrangements have been made whereby the 
funds necessary for the construction of this road have 
been obtained. It is proposed to secure trackage facili- 
ties from St. Louis to Hannibal, a distance of 126 miles. 
From Hannibal to West Quincy, 20 miles,the company 
will build; and from West Quincy to Trenton, Mo., 134 
miles, a complete line will be purchased. From there to 
Sioux City, a distance of about 225 miles, a new line will 
be built. F. B. Stearns, of New York, is President, 


THE SOUTHWEST.—Existing Roads. 

Louisville, New" Orleans & Texas,—J. W. GRAVES, 
of Slaughter, La., writes us that the grading on the 
Bayou Sara branch of this road is completed. Track- 
laying began April 23,and the company expects to have 
trains running from Slaughter to Bayou Sara by June 1. 
Capt. W. W. HAYDEN is the engineer in charge, with 
headquarters at Slaughter. 

Dodge City, Montezuma & Trinidad,—It is stated 
that work will be commenced on the extension of this 
road from Montezuma, Kan.,, to Trinidad, Col., within 40 
days, and the road be completed by Oct.1. The road 
was completed from Dodge City to Montezuma, 28. miles, 
last season. W. W. MUNSELL, of Dodge City, Kan., is 
Secretary. 

Wabash Western.—The citizens of Columbia, Glasgow, 
Fayette, and other Missouri towns are taking steps to 
secure the extension of the Columbia branch of this 
road to Glasgow, a distance of about 35 miles. The road 
would run through a rich farming country, with valua- 
ble coal deposits, which is now lacking in railway facili- 
ties. 

Dallas, Pacific & Southeastern,—Twenty-seven miles 
of grading on this road has been completed, and work 
is progressing at the rate of 1 mile a day, 

St. Louis, Arkansas & Texas,—The annua) report 
ot this company shows as follows: 


1888, 1887. 
Gross earnings...... ...........- $3,072,348 $2,670,581 
ND Bia Pabodiki cc tisens cucus 3,050,422 1,905,743 


Of the above outlay, maintenance of way cost $687,166, 
as compared with $345,509 for maintenance in 1887. The 
cost of motive power for 1888 was $872,768, as compared 
with $576,201 for 1887. The conduct of transportation 
cost $1,048,604 for 1888, as compared with $715,545 for 1887. 
Asmall surplus of $21,925 is presented, however, as the 
result of the operations of the year. 

The system has a mileage of 599 miles in Arkansas 
and Missouri, and 701 miles in Texas—1,300 miles in all. 
The only portion that is narrow-gauge is the section of 
85 miles between Tyler and Lufkin. 

Projects and Surveys. 

Reed Springs & Kansas City. —We have received 
the following information from SAMUEL HARDWICKE, of 
Liberty, Mo,: 


The surveys for this road, which is to run from Libert 
to Birmingham,a distance of 4 miles, have commen 
The road will ultimately be extended to Kansas City. 
The line as proposed affurds easy grades and light wurk, 
The principal business of the road will be the transpor- 
tation of minerals trom the mines now in operation near 
Kandviph and the general freight traffic to and from 
Liberty amd Reed Spri both of which are thriving 
manufacturing towns. The right of way has been given 
and considerable other local aid obtained from the 
towns along the route. 

Itis expected that contracts will be let about May 20. 
The company was incorporated March 28, 1889. Geo. I. 
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Reep is President and Gustave Dayxs is Chief Engi. 
neer. 


Lampasas, Burnet & Southwestern.—The prelim. 
inary surveys are in progress on this road under the di. 
rection of Chief Engineer H. L. H1iapon. 

Fort Worth & Albuquerque,—The Fort Worth Con- 
struction Co,, otf which W. F, SOMMERVILLE, of Fort 
Worth, Tex., is President, and M. C. Hurwey, of Fort 
Worth, Vice-President, has made arrangements to begin 
work on the construction of this road at once, 

Kansas City, Louisiana & Gulf.—The officers of 
this company are: J. P. Pomeroy, President; H, . 
JACKSON, Vice-President; Gro, W., SIMMONDS, Secre- 
tary: M. T. Frame, General Manager, and J. H, Dawsoy 
Chief Engineer, The road isto run from Lake Charles’ 
La,,to Alexandria, La. It is stated that the locating sur. 
veys have begun, and that the mcney necessary to build 
the greater part of the line is on hand, 

New Birmingham & Northwestern.—Incorporated 
in Texas to build a line of railway from New Birming- 
ham to a point on the International & Great Northern 
R, R. 

North Louisiana & Arkansas,—This company has 
been chartered in Louisiana to build from Bastrop to 
Girard, a distance of 20 miles, 


ROCKY MT. AND PAC.--Existing Roads. 


Redondo,—A correspondent furnishes us the follow- 
ing informati_n concerning this enterprise. 

The surveys for this road, 22 miles in length, have 
been completed, ard the rizht of way is all obtained, 
The :oute is through a level or rolling prairie 
country. The principal business will be the ovean 
freight and passenger traffic of tourists and hewith 
seesers, The read will connect withthe Rapid Transit 
aod Curson & Colorado Railways. It is exp -eted that 
trackiaying will begin about the first of May and the 
road be opened for traffi2 about July 1... Tae company 
was incorporated April 1, 1889. Geo, J. AINSWORTH Is 
President, L. Fron, Coiet Engineer and 8. O. Baown, 
Vice-Presidert and Gcneral Manager; all of Los 
Angeles, Cal. . 

Southern Pacific.—A press dispatch quotes Vice- 
President C. P. HUNTINGTON as saying that this com- 
pany will extend the Coast Line from Santa Marga- 
rita to San Luis Obispo, a distauce of 16 miles, at on-e. 
It is announced that contracts have heen let for build- 
ing a road from Loganspo:t, La., to Carthage, Tex.,a 
distance of about 25 miles. Tae line will ultimately be 
extended from Logausport to Cheneyville. La.,a dis 
tance o! about 120 miles. 

Denver & Rio Grande,~-Ths annual report of this 
company for 1888 shows:the fo.lowing results of opera 
tions as compared with the previous year : 








1883. 1887, 
GOES CRPRIMMB <0 ssccccsccccess $7,668,654 $7,983,419 
Operating expenses..........-- 5,104,681 4,742.48 
BG bicin's ned inthisad ban ses ckexeans 2,563,973 3,241,371 


The tonnage in 1888 was 1,720,670 tous against 1,691,207 
tons in 1887. Freight rates were 2.19 cts. in 1888 aguinst 
239 cts. in 1887. Pussengers carried in 1888 were 569,156 
against 606,988 in 1887. Passenger rates 2.79 cts. in 185% 
against 3.09 cts. in 1887. During the year $240,906 Was 
expended in betterments. 

Union Pacific—The order to cease work on the 
Cheyenne & Northern R. R. has been countermanuded 
andihe work willbe continued. The exiension runs 
from Wendover to Douglas, Wyo., a distance of 40 miles. 
The surveys have been made and a large amount of 
material is on hand ready for the commencement o! 
operations, 

Bellingham Bay & British Columbia,—This con 
pany expects to commence work on its road about the 
first of May. About 24 miles of the main line is now 
completed and grading has been finished on about 6 
miies more. A logging branch from the main line to 
Lake Whatcom will also be built thig season. P. B. 
CoBNWALL is President and M. D. StanGRoom is Gen- 
eral Manager; both of Whatcom, W. T. 

Bellingham Bay Railway & Navigation Co.- 
About 700 men are now at work clearing and grading 
the line between New We-tminister and Whatcom, 
about 44 miles. Arrangements have been made for 
rails, ties, piling and bridge timbers, and the contracis 
for the construction of the bridge- andthe road will'e 
letimmediately. EuGene Cavrtevp is President, and 
CHAaRuEs Kine is General Manager; both of Seattle, 
We. me 

Ilwaco & Shoalwater Bay.—A press report sta es 
that the extension of this road between Ilwaco and Sea 
Land, the new terminus, is rapidly nearing completion. 
The grading is all finished and track has been laid for 
a distunce of 15 miles. It is expected thatthe entire 
20 miles wiil be open for traffic by May 20. 

Northern Pacific.—A press report announces that 
work will soon be begun on an extension of the Ceatral 
Washington R. R. from Davenport west. The road will 
be built from Davenport through the Grand Coulee to 
Waterville this year. It will then be extended from 
Waterville aevross the Columbia river and along t @ 
Wenatchee Valley to’Cle Elum, joining the present 
branch to that place. The Cle E.um branch bas al- 
ready been extended 12 miles to the mines this year, 
and this new track will be used. 
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San Diego & Eastern.—The contract for grading the 
first 4¢ miles of this road has been Jet to E. C. BuRLIN- 
came, of Los Angeles, Cal. Work is to commence 
at once andthe grading will be completed in 30 days. 
The rails and other material are on hand and track- 
laying will begin as soon as grading is completed. 


Projects and Surveys. 

Tacoma & Lake City.—It is announced that grading 

bas begun ov this Washington Territory road, which is 
orun from Tacoma to American Lake, FREEMAN Camp- 
BELL, of Tacoma, is interested. 

Seattle & Southern.—A press report states that the 
engineers locating this road have rea “hed a point near 
Puyallup Junction, on the Northern Pacific. The road 
is projected to ran from Seattle, W. T.,to Portland, 
Ore. M.S. Bates, of Seattle, is Secretary. 

Fort Collins, North Park & Salt Lake,— Incorpo- 
rated in Colorado to build a railway from Denver 
through Muddy Pass and Buffalo Pass to Salt Lake 
City, Utah, with branches from Brown’s Park, Utah, to 
Ogden and from Denver to Cheyenne. Among the 
jncorporators are: Isaac N. Van Dyke, of Paris, IIL; 
Henry A. Crarts, of Fort Collins, Colo.,and ABRAHAM 
LareveRr, of North Park, Colo. 

Rockford & Spokane Falls.—Organized in Wash- 
ington Territory to build a railway from Rockford, W. 
T., to Spokane Falls, about 25 miles. 

Santa Ana,.—Incorporated in California by Jas, Mc- 
Fappes, W. H. Spurceon, M. M. CrooksH4NnK and 
others of Sunta Auato build a railway 10 miles long 
from Santa Ana to Newport Beach. - 

Fresno & Pine Ridge.—This company has been 
chartered in California with J. P. Vincent, President: 
Tos. E. Hveues, Vice President, and W. H. McKenzie 
Secretary, to build a narrow gauge road 45 miles long. 
The road is to be completed in 20 months. 


RAPID TRANSIT. 


Thomson-Houston Electric Riilways.—The Thom- 
son-Houston Electric Co,, of Boston, Mass., bas been 
obliged to greatly increase its facilities in order to 
handie its rapidly increasing business in electric railways. 
In addition to large contracts,closed some time ago, it has 
lately closed the following: 

Lynn, Mass.—Lynn & Boston Ry. Co., Nahant line. 
This line has 4,300 ft. of track, two turrouts; maximum 
grade,4 percent, It will extend from Central Square, 
Lynn, to Nahant House, Nahant. One car will be put in 
operation at first, the power for which will be obtained 
from the station of the Lynn Electric Light Co, 

Newburyport, Mass,—The Newburyport & Amesbury 
Horse Ry. Co.’s line is about 6 miles in length, and will 
operate 2cars. It is made up almost entirely of curves 
and grades, the maximum of which is10 percent, The 
power will be supplied from the Newburyport Electric 
Light Co,and the Amesbury Electric Co. 

Newton, Mass,—The Newton Circuit Line will operate 
10 cars and is 3 miles in length, the maximum grade being 
5 percent, It will run from Newton to Watertown on 
the West End track, and from Watertown to West New- 
ton and Newtonville on new track. 

Plymouth, Mass.—{The Plymouth & Kingston Ry. 
Co.’s line is 4 miles in length, and will operate 3 cars. The 
maximum grade is6 percent. It will run from Chilton- 
ville, through Plymouth to Kingston, On nearly all of 
the line the bracket method will be used. The track is 
about laid, 

Quincy, Mass.—The Quincy Street Railway Co.’s 
line will operate 4 cars, and is 5 miles in length. It ex- 
tends from Quincy through Wollaston Heights and Atlan- 
tic to the Neponset river, The bracket method of over- 
head construction will be used. 


The Thomson-Houston Co. has also received orders for 
new cars from the Wheeling Railway Co., Wheeling, W. 
Va.; West End Street Railway Co., Boston, Mass.; Topeka 
Rapid Transit Co., Topeka, Kan.; Omaha & Council 
Bluffs Railway & Bridge Co., Omaha, Neb., and Lynn & 
Boston Street Railway Co., Lynn, Mass. It has also con- 
structed a track about 1 mile long for the Hillside Coal 
Co., at Scranton, Pa., on which a 40 H. P. locomotive is 
used. This is used for carrying coal, and is capable of 
hauling about 20 cars loaded with 1 ton each. 

Street Railways.—Des Moines, Ia.—The Des Moines 
Street Ry. Co. has transferred four-fifths of its stock to a 
syndicate headed by Mr, Geo. B, Kerper, President of 
the Cincinnati Cable Ry. Co. 

Centralia, Wash. Ty.—A street railway is projected. 
Population, 1,500, 

Ellensburg, Wash. Ty.—A street railway franchise 
has been granted to Mr. Morrit, of Wichita, Kan,, who 
will build 5 miles this season, 

Marysville, Cal,—The Marysville & Yuba City Street 
Ry. Co, has been incorporated by D. E. Knicut, W, T. 
ELLIs, M. HELLER, and others, 


Terrell, Tex.—Application has been wade for a fran- 
chise for a street railway. 


Dummy Lines,—Salem, Mass.—The Naumkeag Street 


Ry. Co, is experimenting with a Prosser steam motor 
weighing about 8 tons. 


Rome, Ga.—The North & South St. ‘Ry. Co. will pur- 
hase a dummy-.engine. 


Mobile, Ala.—The City Railway Co. bas been granted 
permission to use steam motors weighing not more thar 
10 tons. 

Anniston, Ala.—The Anniston, Oxford & Oaxanna 
3treet Ry. Co. has made arrangements with the Minne- 
lulah Lake Co. to extend the line and use dummy en- 
gines. 

Warrensburg, Mo.—-A company has been organized 
by M. K. Bowen, E. P. Bates, and FRANK H. DEXTER, 
of Kansas City, Mo., to build a dummy line to Pertle 
Springs. Capital stock, $25,000. 

Electric Railways.—Gloucester, Mass,—The Glou- 
cester Street Ry. Co. is making arrangements with the 
electric light company to furnish power for operating 
the line by electricity. 

Providence, R, I.—The Union Ry, Co. has applied for 
permission to operate its cars by electricity, using the 
storage battery system. 

Lebanon, Pa.—An electric railway is projected. A 
company will be organized shortly. 

Easton, Pa.—New plant, of greater power, has been 
put in for the electric railway. 

West Bay City, Mich.—A company has been organ- 
ized to build an electric railway. 

Denver, Col.—The South Denver Street Ry. Co., which 
ft Oposes to build an electric road, has received a very 
favorable report on electric traction from its Secretary, 
Mr, S. V. FARNUM, who has inspected the Thomson- 
Houston and Sprague roads at Boston, Mass. 

Salt Lake City, Utah.—The City Ry. Co. has awarded 
to the Sprague Electric Co. the contract for equipping 
646 miles of road. There will be 10 cars, 8 with 15 H. P. 
motors, and 2 excursion cars of 30 H. P. The rails will be 
35 lbs. per yd. 

Elevated Railway.— Chicago, Ill.—The Union Rapid 
Transit Co. has been incorporated by Wm. R, RayMonD, 
Davip E. SHANAHAN and ELMER E, Ropryson. Capital 
stock, $6,000,000. It proposes to build suburban systems 
of elevated railways. 


CONTRACTING. 


Cement.—The following proposals for 600 bbis. of 300 
lbs. each of natural hydraulic cement for use at the Des 
Moines rapids canal, were opened April 18 by Major A 
MACKENzIg, U. S. Engineer Office, Rock Island, IIl.: 
Meacham & Wright, Chicago, Ill, $1.16 per bl. in barrels 
or % cts. in bags. Jas. McNamara, Keokuk, Ia., $1.09, 
9834 cts. 

Stone.- The following proposals for stone for use at 
the Des Moines rapids canal were opened April 18 by 
Major A. MACKENZIE, U. 8. Eugineer Office, Rock Island, 
lL: Patterson Bros., Keokuk, Ia.: $8 per cu. yd, for 2% 
cu. yds. of face stone, $3 per cu. yd. for 138 cu. yds. of 
backing stone, $2 per cu. yd. for $2,100 cu, yds. of rip-rap 
face stone, 65 cts. per cu. yd. for 2,000 cu. yds. of rubble 
filling, $8,259 total. Fort Madison & Appanoose Stone 
Co., Fort Madison, Ia.: $8.47 for face stone, $4 90 forfback- 
ing stone, $1.99 for rip-rap, 78 cts. for rubble; total, 

The following proposals for dimension stone at Lock 
No. 1, Barren river,and Lock No. 3, Green river, Ky., 
were opened April 19 by Major D. W. Lockwoop, U. 8. 
Engineer Office, Cincinnati, O,: Eizenmann & Hollerbach, 
Rockport, Ind,, $7.65 per cu. yd. for Lock No. 1 (or $6.25 
for Green Castle stone); $6.24 per cu. yd. for Lock No. 3; 
total, 30,019.38. A. R. Stewart, Nashville, Tenn.: $7.29 
and $7.92; total, $34,455.42. I. V. Hoag, Jr., Pittsburg, 
Pa.. $10 and $1); total, $44,540. Wm. Willis, 1Tr., & Co., 
Rochester, Ky., Lock No. 3 only, $7.70 per cu. yd., $23,270, 
The contract was awarded to Eizenmann & Holler>ach 
at $7.9 and $6.24 per cu. yd. 

The tollowing proposals for furnishing stone for the 
construction of a lock in the Wabesh river, near Mt. 
Carmel, Ill., were opened April 23 by Major Amos Stick- 
ney, U. 8S. Engineer Office, Louisville, Ky.: Salem Stone 
& Lime Co., $15.60 for 116 cu. yds. of special stone, $14.42 
for 230 cu. yds. of coping, $13 for 545 cu. yds, of cut stone 
with dressed face, $12.50 for 535 cu. yds. cut stone with 
quarry face (or $11.42 if of uneven color), $11 for 400 cu. 
yds. of backing (or $10.20 if of uneven color), Edward 
Crumbo,$24 for special, $22 for coping, $18 for dressed face 
cut stone. $16 for quarry face cut stone, $14 for backing 
I. V. Hoag, Jr., $23 for special stone, $17 for coping, 
$16.50 for dressed face cut stone, $15.25 for quarry tace 
cut stone, $12 for backing, 


Street Work.— Lancaster, Pa,—The Street Commit- 
tee has awarded contracts as follows: Laying gutters: 
T. G. Bach, 2% cts. per ft. Laying corner-stones: Fred- 
erick Wagner, 4% cts. per ft. Furnishing backing stone: 
Samuel Resh, 4 cts. per ft., delivered. 

Montreal, Que.—The Road Committee has awarded 
contracts as follows: For paving Craig St. with square 
tamarac blocks saturated with coal tar: Bastien & Vali- 
quette, $1 per sq. yd. For granite blocks between the 
tracks: Robert Forsyth, $2 3744 per sq. yd. The contract 
for laying the whole, including hauling, was given to 
Bastien & Valiquette. The following contracts were also 
awarded: Crosswalk flags, N. Y. bluestone, F, D. Law- 
rence,75 cts per lin. ft. Stone curbing, gray limestone, 
straight, 55 cts. per lin. ft.; stone curbing curved, 60 cts, 
Desormeau & Frere, Portland cement, Johnson’s,§Mc- 


Nally & Co., 724cts. per 100 lbs. Tile pipes, various sizes, 
Standard Drain Pipe Co, Wrought-iron spikes, 6 x 44 in. 
per 100 lbs., $2.82: Peck, Penny & Co. Hardware supplies 
M. B. J. Coghlin, Bricks: C. Sheppard, squares 8 x 4x24, 
$10 per 1,000; invert bevels $12 per 1,000 
gulleys, etc.: P. Amesse, 2 cts. per Ib. 


Castings for 


Sewer.—Jamestown, R, I.—James Corrigan,of New- 
port, R. I., has the contract for the sewer, The larger 
part will be built of 12-in, pipe, furnished by Swinburne, 
Peckham & Co., of Newport. The contract price for the 
work is 74% cts. and #4 cts. per ft.. respectively for 
8 and 12-in. pipe when laid, except where the ledge on 
Walcott Ave. is cut through, and here it is $1.44 per ft., 
and the 12-in. iron pipe, of which there is to be about 
200 ft. laid out into the bay, will cost $1.99, 

Dred ging.— The following proposals were opened April 
23 by Major LiverMorgE, U.8. Engineer Office, Newport 
R. I,; the prices are per cu. yd., measured in place. 

Hyannis harbor, Mass,: Atlantic 
York, N. Y., 37% cts.; W, 
cts. 

Wareham harbor, Mass.: Hartford Dredging Co 
ford, Conn., 55 cta. 

New Bedford harbor, Mass.: Hartford Dredging Co., 35 


Dredging Co., New 
H. Beard, Brooklyn, N. Y., 39 


, Hart- 


cts.; Atlantic Dredging Co., 36 cts.; W. H. Beard, 40 cts. 

Newport harbor, R. L.: W. H. Beard, 4144 cts.: Hartford 
Dredging Co., 43 cts.; Brainard Bros., New York, N. Y., 
43 cts. 

Pawtucket river, R. I.: Brainard Bros., 35 cts.; W. H. 
Beard, 37 cts. 

Providence river, RK. I.: Atlantic Dredging Co., 1974 cts. 
W. H. Beard, 21 cts. 

Removing Green Jacket shoal, Providence harbor, R. 
I.: Atlantic Dredging Co., 16% cts.; W. H. Beard, i7% 
cts. 

Paweatuck river, R. I.: E, M. Payn, Albany, N. Y,, 38 
9-10 cts.; Hartford Dredging Co., 60 cts. 

Many of the bids were informal, and no contracts were 
awarded, 

Water-Works Supplies.—The Water Committee, 
Lancaster, Pa,, has awarded contracts as follows for sup- 
plies for the year: Lead: Flinn & Breneman, 414 cts. per 
ib. Ferrules: John T, Knapp, 70 cts. each. 
ings: R. Blickenderfer, 244 cts, per Ib. 
Valve Co.. of Waterford, N.Y. Hauling pipe, Emanuel 
Stone, 50 cts. per gross ton. Trencbing: Nicholas Nary, 
16% cts. per cu. yd, for earth, and cts. per cu. yd. for 


Special cast 
Stop valves: Eddy 


rock. Wooden stop-boxes: Wm. Woblson, 3 cts. per sq. 
ft. B, M. Iron stop-boxes: Bingham & Taylor, of Buffalo 
N. Y. Iron pipe: Mellert Foundry & Machine Co., Read- 


ing, Pa., $28.57 per gross ton (delivered) for 4-in., $27.78 
for 6 and 8 in., $27.55 for 10 and 12-in., $27.33 for 20 and 24- 


in. Fire hydrants: Eddy Vaive Co., of Waterford, N. Y. 
E. F. FRAILEY is Superintendent of Water-works. 


New Croton Aqueduct.—The Aqueduct Commission - 
ers, New York, have awarded to Charies W. Palmer a con- 
tract for the iron work of the gatehouse at 135th St. for 
$6,935, and to Cole, Wilcox & Co., for cast-iron pipe at 
shaft 24, Section A, for $4,000, 

Sewer Pipé.—Seven bids for pipe were received by 
Mr. DAVID JAMES, Superintendent of Sewer Construc- 
tion, Salt Lake City, Utah. The highest was from the 
Globe Sewer Pipe Co., of Pittsburg, and the lowest from . 
the Kansas City Sewer Pipe Co. Their prices were as 
follows: Globe Co: 24-in., $2.41 per ft,; 20-in., $1.65; 10-in.. 
42 cts.; 8in., 30 cts. Kansas City Co.: 24-in., $1.9 per ft; 
20-in., $1.40; 10-in., 34 cts., &in,,214 cts. No weights were 
given. The bid accepted was that of Biackmer & Post, 
of St. Louis, Mo., who furnished the following figures : 


cate sks iaessdaninecdades .. $2.44% oper ft. 
oe we | ccekeans s anehe 1.5754 es 
er eas wees 359-10 
a” 239-10 “ 


To be delivered at Salt Lake City, and the company to 
take all risks in transit; time of payment, 90 days, or 3 per 
cent, off, The sockets to this pipe are 4 ins. deep, so 
that the joints are perfectly tight; and the price is 
higher per ft. for these sizes than other bids because of 
the long socket, 


Asphalt Paving.—At Kansas City, Kan., it has been 
decided to lay asphalt paving on Minnesota Ave., ata 
cost of about $100,000. The Barber Asphalt Paving Co. 
and the Kansas Paving & Construction Co. have been 
figuring on the work. 


PROPOSALS OPEN. 


Water-Works.—About 8 miles of 4 to 10-in. pipe. 60 
hydrants, and a pair of pumping engines of 1,500,000 
galls. daily capacity. Plans and specifications on file. J. 
O. Becrart, Recorder, Dowagiac, Mich, May 8. 

Pier Work.—Repairing crib bulkhead at E. l7th St., 
North river; 33,083 cu, ft. of crib work; 174 cu. yds, rip- 
rap. THe Docks Commissioners, Pier A, North river, 
New York City. May 10, 

Road.—About 144 miles of macadam road in Frankiin, 
‘Essex Co.,N.J. Maps and specifications at the office of 
Mr. Leonarp Russy, at Franklin. ADRIAN VREELAND, 
Township Clerk, Franklin (Nutley P. 0,), N. J. May 13. 

Dredging.—In harbor at Thunder Bay, Mich. Col. O. 
M, Pos, U. 8. Engineer Office, Detroit, Mich. May 14. 

* Bnameled Bricks,— About 550,00 for.the Congressional 
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Library. BERNARD R. GREEN, 145 East Capitol St., Wash- 
ington, D C. May 16, 

Bri4ges.—Two iron bridges over the Olentangy river, 
one 1%)-ft. span; bids for sandstone and iron pile sub- 
structures, F. J, REINHARD,County Auditor, Columbus, 
O. May 16 and 21, 

Water Bonds.—Purchase of $45,000 of water bonds. 
Joun D, Henperson, President Board of Trustees, St. 
Johns, Mich, May 20. 

Building.—Roofing; hollow tile and brick floor; arches 
and ceiling arches, etc. Tue STatE House CoMMISSION- 
ERS, Topeka, Kan. May 20. 

Supplies.—Drain pipe, sand and gravel, lime and 
cement; lumber, bricks, electric light, etc. Capt. Jonn 
M. WiLson, U, 8. A., Office of Public Buildings and 
Grounds, War Department, Washington, D.C, May 21, 

Brush.—About 25,000 cords of willow brush and 4,000 
cords of poles. Capt. Wm. T. Rosse.y, U. 8. Engineer 
Office, Memphis, Tenn. May 22. 

Bridge.—Iron plate girder bridge across the Kendus- 
keag. P. H. Coomnps, City Engineer, Bangor, Me. 
May 22. 


MANUFACTURING AND TECHNICAL. 


The Westinghouse Air Brake is to be fitted to the 
freight equipment of the Grand Rapids & Indiana road. 


Flush Tank.—The Standard Flush Tank Co. has 
been incorporated at Newark, N. J., by C. P. Basser, 
Cc. E., A. L. BAssert, and HoRAcE H. MITCHELL. Capital 
stock, $50,000. The apparatus consists of a brick tank 
with concrete bottom, situated on the head of the sewer 
it is desired to flush. This trap is connected with the 
sewer by arunning trap. This trap is connected witha 
siphon which rises up into the brick chamber. On the 
top of the siphon is a plate containing a rubber valve 
controlled by afloat. The tank is supplied with water 
from the street main,the wate: flowing in a small stream. 
As the water rises in the tank it raises the float , and this 
opens the valve and allows the compressed air in the 
siphon to escape, thus putting the siphon into action, 
and thus the sewage which has flowed into the tank from 
the buildings along the line of the sewer is siphoned off 
into the sewer and the return of sewer gas is prevented. 
The whole process takes about 30 seconds. The appara- 
tus is the invention of Mr. H. H. MITCHELL, and several 
of these tanks are already in use in Newark and other 
places. ‘The Government has already ordered several 
for use in its Western military stations. 


Valve Gear.—The Woolf Valve Gear Co., of Minne- 
apolis, Minn,, has fitted its improved valve gear to a 
passenger locomotive on the Omaha road. 


Pumping Engine.—The Baltimore United Oil Co. has 
erected at its ofl warehouse, at Canton, 2 Blake triple 
expansion condensing pump, with a capacity of 3,500,000 
galls. It is for a water supply for condensers at the 
works of the company, about 4,200 ft. distant. An extra 
water supply is also afforded in case of fire. The high- 
pressure cylinder is 8 ins., intermediate 12 ins., low pres- 
sure 24 ins. in diameter, The water cylinder is 20 ins, in 
diameter, and the stroke of piston 24 ins. 

The Newark Sand Dredging Co. has been organized 
by Josern MAYER, of Trenton, N, J., HORACE G.REEDER, 
1. D. GosEL, and others, of Bordentown, N, J, Capital 
stock, $15,000. 

Logging Road.—A lumber company has been organi- 
zed by E. L. Turts, M. R. Lowraer, E. H, RIppiez, and 
others, at Parkersburg, Va., to build a tram road from 
Standing Stone up Standing Stone creek, about 15 or 20 
miles, to bring down timber. 

Cars.—The Ohio Falls Car Co., of Jeffersonville, Ky., 
has a contract for 2 combination baggage and mail cars 
for the Lake Erie & Western. 

The Gilbert Car Co., of Troy, N. Y., has delivored 2 pas- 
senger cars to the New York Central & Hudson River, 

The Pullman Palace Car Co., of Chicago, hasan order 
for one closed passenger car and 6 open tourist cars for 
the Ilwaco Railway & Navigation Co, 

The Smith Safety Steel Railway Car Co. has been or- 
ganized at Chicago by C, W. Smrrn, SAMUEL G. FIELD, 
and P. A, Horne. Capital stock, $1,500,000. 

Water Pipe.—The Commonwealth Construction Co,, 
of Philadelphia, Pa,, wants about 4 miles of galvanized, 
wrought or cast-iron pipe. 

Railway Material.—The Staunton Improvement Co., 
Staunton, Va., W. A. BURKE, President, wants rails and 
cars. 

P. L. Corker, of Waynesboro, Ga., wants cars and rails. 

The Durham Street Ry. Co.,of Durham, N. C., will 
purchase rails, spikes, and open cars, 

J. Baxter Allen, of Anniston, Ala., wants 2 to 3 miles 
of 25-lb. or 30-lb. steel rails; also second-hand cars with 
capacity for 14 or 16 passengers. 

The Concord Railway Co., Concord, N. C., wants bids 
for building two miles of railroad, to be laid with 40-1b, 
steel rails, and bids for 3 cars and one dummy, standard 
gauge. JOHN P. ALLISON, President. 


Cement.—The firm of Dickinson Bros. & King has 
been organized by John W.and Wm. Dickinson, J. A. 
King, and I. C, Hutchinson, to take over the business of 
the Empire Warehouse Co., of Chicago. They are im- 
porters of English and German Portland cements. The 








ENGINEERING NEWS 


head office is at 24 State St.. New York City, with 
branch offices at Chicago, Il]., and New Orleans, La. 


Locomotives.—The Taunton Locomotive Mfg. Co., of 
Taunton, Mass,, bas turned out a six-wheel switching en- 
gine for the Old Colony. 

The Rhode Island Locomotive Works, of Providence, 
R. L., have an order for 10 eight-wheel engines for pas- 
senger and freight service, for the New York, New 
Haven & Hartford. Cylinders, 18x 24ins. Total weight, 
88,000 Ibs., with 54,000 Ibs, on the drivers. 

The Schenectady Locomotive Works, of Schenectady, 
N. Y., are building a mastodon type engine for the Beach 
Creek road, and 5 six-wheel switch engines for the Long 
Island. 

Water Motor.—The presses of the Daily News of 
Newburyport, Mass.,are driven by a “Little Giant” water 
motor furnished by the Belknap Water Motor Co., of 
Portland, Me. The pressure from the street main is from 
38 to 42 lbs. and the water is supplied through a 3-in. pipe. 

Rails.—The rail department of the Vulcan Iron Works, 
in Carondelet, Mo., has been overhauled and repaired. 
There is some prospect that the rail department will soon 
be in operation agaia. The only drawback'at present is 
that the price of steel rails does not compensate the com- 
pany for their manufacture. 


Tools.—Mr. McKrspnon, General Purchasing Agent of 
the Union Pacific Ry., has awarded the contracts for tools 
and machinery for the new shops at Cheyenne, Wyo.,, to 
Manning Maxwell & Moore of New York; Putnam Ma- 
chine Works, of Fitchburg, Mass.; and Niles Tool Works, 
of Hamilton,O, The contracts aggregate about $200,000. 

Dump Carts.—The Espey Mfg. Co. has supplied 7 new 
carts to the Street Cieaning Department, of Portland, 
Ore., at $70 each. 

Bridge Works.—The Louisville Bridge & [ron Co., of 
Louisville, Ky,, will soon rebuild its works, which were 
recently destroyed by fire. 

‘Water-Works Material.—Pumps, boilers, hydrants, 
valves and 300 tons of cast-iron pipe for water-works to 
be built in Maine, are wanted by Jesse W. Starr, of Phil- 
adelphia, Pa. 

Dredge.—Urie’& Son, of Kansas City, Mo., have sold to 
the City Fuel Co., of Little Rock, Ark., a dredge with a 
capacity of 8,000 cu. yds. of sand per day. 

The Hersey Meter. The following is from the Chicago 
Tribune : 

Boston, Mass., April 18.—The Hersey Meter Company 
of Boston have to-day received a telegram from New 
York that the case of the National Meter Company 
against the City of Yonkers, as users of the Hersey Ma- 
chine Company’s manufactures, has been decided in the 
United States District Court in favor ot the Hersey 
Meter Company. As there are 6,000 of these in use in va- 
rious cities, this decision is of general interest in water 
departments. 

Dredging.—The Columbia National Land Dredging Co. 
has been incorporated at Washington, D.C., by Jos. K. 
McCANNON, R. J. FLEMING, ANDREW M. CoyLe and others 
to furnish cleaned sand and gravel for building purposes. 
The capital stock is $100,000. 

Roads. — The County Commissioners at Hurtsville 
Ala., have appointed Mr. Crozrer to prepare plans and 
specifications for the new turnpikes, for which $100,000 
have been appropriated, : 


The Tllinois Steel Co. is to be the new name of the 
North Chicago Rolling Mill Co., of Chicago, Ill. 

The Sampson Steam Forge Co.. of Chicago, has been 
incorporated, capital, $100,000, for the manufacture of 
locomotive frames and general forgings. Incorporators, 
8. R. Wrison, F, J. Smitun, J. W. Wurre and F. J. WiL- 
SON. 

Freight Car Coupler.—Col. Horace Scott, before a 
number of railway men, recently, made a very satisfac- 
tory test of the new King automatic coupler for freight 
cars, at the Indianapolis (Ind,) car works. The coupler 
is quite simple, not expensive, and works promptly. 

Construction Companies.—The Racine Construction 
Co., of Racine, Wis., has been incorporated with a capital 
stock of $15,000. 

The Richards-Clegg Construction Co. has been incor- 
porated at Chicago, Ill., by FRANK L. WEAN, WM. W, 
Case and Jonn A, Briaes, to undertake railway con- 
struction. Capital stock, $75,000. 

Pumps.—The Colorado Irrigation Pump Co. has nearly 
completed its works at Greeley, Col. 

The Welsbach Incandescent Gas Light Co. has 
been organized by Wm, A. DANA and A. A, DOOLITTLE, 
of St. Paul, Minn., L. W. WASHBURN, J. F. CoLtom, 
MILo G. PHILLips, of Minneapolis, and others. Capital 
stock, $500,000. 

Pumps.—The Kensington Engine Works, L4., of Phila- 
delphia, have issued an illustrated catalogue of the Dow 
positive piston pump, in which the rotary piston moves 
the water continuously forward. 


BRIDCES AND CANALS. - 
Bridges in Colorado.—The Governor of Colorado has 


signed bills authorizing the construction of a bridge over 
Grand {river at Glenwood Springs; over the Gunnison 
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river in Montrose Co.; over the Bear river in Routt Co,: 
over the Grand river in Eagle Co., and over the Gunnis: = 
river in Delta Co. 


Drawbridge.—Shailer & Schniglau, of Chicago, hay 
been awarded the contract for a railway bridge jn 
Canada, consisting of one draw span of 200 ft, and ° 
fixed spans of 90 ft. each. 

Bridge Notes.—Bangor, Me.—Proposals for a plate 
girder bridge over the Kenduskeag river will be opened 
May 22 by P. H. Coomss, City Engineer. 

Concord, Mass,—The town has voted to build a pew 
pile bridge at Nine Acre corner at a cost of $2,000, 

Holyoke, Mass,—The Committee on Highways and 
Bridges has been given charge of the question of bridy- 
ing the second level canal at Dwight and Cabot Sts. 

Buffato,N, Y.—The following proposals for bridges oy er 
the Buffalo river have been received by City Engineer 
GrEo.F,MANN: Abbot’s Corners bridge: King Iron Bridge & 
Mfg. Co., Cleveland, O., $13,975, with $200 allowance for 
old bridge ; A. D. McConnell, $14,800, with $200 allowance: 
Berlin Iron Bridge Co., East Berlin, Conn., $15.20, with 
$300 allowance; H. Clark and Pittsburg Bridge Co, sent 
informal bids. Seneca St. bridge: H. Clark, $6,850; King 
Iron Bridge & Mfg. Co., $10,375; A. D. McConnell, $9.%0; 
Berlin Iron Bridge Co., $9,980; Pittsburg Bridge Co., jn. 
formal. 

Stockport, O,—The contract for a bridge over the 
Muskingum has been let to Branham & Hegue, of Indian. 
apolis. 

New Albany, Ind.—The contract for an iron bridge 
across Falling run, at West 7th St., has been awarded ty 
the Columbus Bridge Co, 

Kansas City, Kan.—The Kansas City Bridge & [roy 
Co. has contracts for the County Commissioners, 

New Westminster, Wash. Ty. — The Central Pacific 
proposes to put an 80-ft. draw in the St. Mary’s bridye, 
but the Roard of Trade wants a span of 100 ft. 

Bear Lake, Idaho,—The Bear River suspension bridg« 
has been accepted by the County Commissioners. 

Watsonville, Cal.—The Monterey County Supervisors 
have decided to build a wooden or iron briige across the 
Salsipuedes Creek, near Watsonville, in place of the pres- 
ent old bridge. 


ELECTRICAL. 


Electric Lighting.— West Troy, N. ¥.— The village 
clerk has been directed to advertise for bids for lighting, 

Tiffin, 0.—The new electric light plant was put in oper- 
ation April 20. 2 

Belleville, Ill.—The Belleville Electric Light & Power 
Co, has been incorporated by EDWARD ABEND, JOHN 
Ermer, A. KARR and others. Capital stock, $25,000. 

Bloomington, iUl.—An electric light company with 
$15,000 capital stock is to be organized by JAMES Wi 
cox, Geo. W. Funk and T. F. HARWOoOD. 

Milwaukee, Wis,—The Milwaukee Electric Light Co. 
has been organized at Chicago by JoHN WALSH, F. B. 
UnreiG and M. B. Austin, Capital stock, $100,000. 

Fargo, Dak.—The Fargo Gas & Electric Co. has con- 
tracted for lots adjoining the gas works, and will erect a 
brick building for the incandescent light plant, It will 
consolidate the electric and gas plant, increase the 
power, and, as soon as possible, extend the lights through 
the residence portions of this city and Moorhead. The 
new machinery has been contracted for,and the new 
building is to be completed by May 15. 

Kirkwood, Mo.—After considering »ropositions for 
electric lighting, the town postponed further considera 
tion, as the town finances do not warrant the necessary 
expenditure. 

Livingston, Mont.—The Thomson-Houston Co, has a 
contract for a plant of 20 are lights and 600 incandes- 
cent lights. E. E. STEBBINS is a member of the local 
company. 

Montreal, Que.— The location of the electric lights 
has been settled, There will be 750 are lights and 25) 
incandescent lights. 

The Thomson-Houston Electric C0., of Boston, 
Mass,, reports a number of orders for are and incandes- 
cent lamps and for stationary motors. 


WATER AND MUNICIPAL. 


Binghamton, N. Y¥.—The Water Commissioners 
have issued their report for 1888. During the year the 
pipe extensions were 9,808 ft. of iron pipe; 24,066 ft. of 
iron pipe were put in to replace the old cement pipe. 
which is now entirely removed, and the city has now 
about 31 miles of cast-iron mains. The total pumpage 
was 1,055,574,046 galls..an increase of 137,603,190 galls. over 
1887, which increase was largely due to the severe weather 
of the first part of the year, There are 336 valves, 29! 
hydrants, and 233 meters. D. Fevrer is Superintendent. 

Jacksonville, Fla.—The Trustees of the Sanitary Im- 
provement Board have issued their report for the year 
ending July 1, 1888. Some decrease in the flow of the a r- 
tesian wells was found in the winter and spring, but in 
June the flow increased again. The total amount 
pumped was 409,809,474 galls. ; about 200,000 galls. per day 
were used for flu#ting sewers, watering streets, foun- 
tains, etc. There are 385 meters. Mr. ELLIs, the Engi- 
neer and Superintendent, repeats his recommendations 
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that a stand-pipe be erected. The publication of the re- 
port at the usual time was prevented by the epidemic 
jast’summer, and was still further delayed by the death 
of Col. J. J. DANIELS, the Secretary. 


Toledo, O.—The Trusteesof the Water-Works have 
issued their report for 1888. Subsiding reservuirs are 
again recommended, ‘to be supplied from above Provi- 
dence cam. About 7 miles of pipe were laid. The total 
consumption was 1,747,587,756 galls. There are 62.9 miles of 
pipe, 349 meters, 529 valves and 435 hydrants. H. C. Cor 
TER is Superintendent, 

Fairbury, Neb.—The works were commenced Nov. 1, 
1888, and completed Feb. 1, 1889. C. F. MCLAIN was the 
Constructing Engineer, and A. L. Strang, of Omaha, was 
the contractor; Shickle, Harrison & Howard supplied 
the pipe; Chapman valves are used, The supply is taken 
from wells and pumped to a stand-pipe 12 x 100 ft.; for 
fire purposes a supply is drawn from the Blue river. 
There are 2 duplex Knowles pumps, one high-pressure 
and one compound, both of 1,000,000 galls. daily capacity ; 
30,000 ft, of 4 to 12-in. cast-iron pipe and 63 hydrants. Pop- 
ulation, 4,000. The works are owned by the Fairbury 
Water-Works Co.; President, F. L. Buck ; Secretary, C. 
F. McLAIN; capitel stock, $75,000; bonds, $50,000. The 
franchise is for 25 years and the hydrant rental is $3,000 
per annum. 

Bounty for Artesian Wells in Nevada.—The arte- 
sian well bill passed by the Nevada Legislature provides 
that every person or company ‘that shall, after the pas- 
sage of the Act, commence the sinking of artesian wells. 
shall be entitled for sinking such well, where flowing 
water'is obtained, the following specific sums: For the 
first 200 ft., $1.25 per ft.; for the third 100 ft., $1.50 per ft.; 
for the fourth 100 ft , $2 per ft.; for the fifth 100 ft., $2.20 
per ft.; for the sixth 100 ft., $2.50 per ft.; for the seventh 
10 ft., $3 per ft.; for the eighth 100 ft., $3.50 per ft.; 
for the ninth 100 ft., $4 per ft.; for the tenth 100 ft., $4.50 
per ft.; forall depths exceeding 1,000 ft., $5 for each foot 
below 1,000 ft.,and an additional bounty of $1,000 for 
every well sunk to the depth of 1,000 ft, or more, said 
well to furnish a flow of 20,000 galls. of water every 24 
hours for 30 days successively. No bounty shall be paid 
on any well which does not furnish 7,000 galls. of water 
in 24 hours, flowing continuously for 30 days; and no two 
wells should receive a bounty if located in the same 
country, 


Water-Works in Pennsylvania.—Messrs. 8. H. Lo- 
GAN, W. F. WALLACE, O. R. Cook, W. P, LOGAN, and R. 
F. Hunter, C, E., are the temporary directors of a cor 
poration composed of substantial men of Pittsburg and 
vicinity, who are about to erect a number of water- 
works. The syndicate has applied for charters and pro- 
poses erecting works at Mansfield and Chartiers boroughs 
and in Mifflin township. The Mifflin township reservoirs 
will te erected on the heights across the Monongahela 
from McKeesport and some distance back in the country. 
By the peculiar curve in the Monongahela river these 
reservoirs will be equally accessible to Homestead, Du- 
quesne, Stonesburg, Dravosburg, Camden, and even Coal 
Valley. 

Jamestown, N. Y.—The Jamestown Water Supply Co. 
has been bought out by the American Water-Works & 
Guaranteé Co., of Pittsburg, Pa., and the following are 
the officers of the reorganized company: President,'W. 8. 
KUHN; Secretary, J. A. Morrow; Treasurer, 8. M. HicH- 
LANDS. The pumping capacity will be increased, new 
boilers put in, and the pipe system extended. 


Gas Works.—Brunawick, Me.—Mr. B, L. DENNISON 
has leased the Brunswick Gas Works to the Union Gas 
& Fuel Co. now located at Bath. A new system of gas 
making will be introduced,probably at a lower price. The 
works are leased for 25 years. 

Amherstburg, Ont.—The Gouncil have given the 
Walker Gas Co. the right to pipe the town, providing the 
pipes are put down before April 1, 1891, or within 
mcnths of their being laid in Windsor. 

St. Louis, Mo.—A syndicate of New York and Phila- 
delphia capitalists has purchased the Laclede gas works 
for $3,500,000, and the St. Louis gas works for $5,500,000, 
The two companies will be consolidated, 


Water Gas.—At Akron, 0., a company has been or- 
ganized to manufacture water gas, which it is proposed 
to furnish at 40 cts. per 1,000 cu. ft, 


Sewerage.—Jamestown, R. I.—Work on the sewer 
has been commenced. James Corrigan, of Newport, is 
the contractor, and the pipe is supplied by Swinburne, 
Peckham & Co., of Newport. 

Canton, N, Y.—An appropriation of $35,000 for sewers 
has been made. 

Kingston, Pa.—The borough engineer has presented 
plans for a sewerage system to cost $22,000. 

Tuscaloosa, Ala, — Propositions for putting in 
Sewerage system are being received by the mayor. 

Ann Arbor, Mich.—A council committee has been ap- 
pointed to obtain estimates on the cost of a sewerage 
aa J. E. Beat and H.T. Morrow are on the com- 
m 5 

Little Rock, Ark.—A sewer district is being organized 
for the purpose of putting in additional sewers in the 


south part of the city. Mr. F, J. H, Rickon is City En- 
gineer. 
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Helena, Mont,—The City Council has decided to push 
work on the sewerage system this year and will issue 
$130,000 in bonds during May. ‘ 

Salt Lake City, Utah.—The mayor bas awarded a 
$20,006 contract for 20 and 24-in, sewer pipe to Blackmer 
& Post, of St. Louis, Mo. 

Seattle, Wash. Ty.—Since the city declined the propo- 
sition made by Col, WARING, several other propositions 
have been received by the City Clerk, including one from 
Mr. C. F.Lowern, M. Am. Soc. C, E., of St. Paul, Minn, 

Pasadena, Cal.—The sewer bonds have all been dis- 
posed of. Trouble is anticipated concerning the matter 
of the disposal of the sewage on the farm purchased for 
the purpose, 4 miles south of the city, and an attempt 
will be made to dispose of the city sewage by the West 
system. 

Brockville, Ont.—Proposals for $1,000 debentures to 
be issued for sewerage purposes will be received until 
May 25 by G. T. FuLForp, Chairman of the Finance Com- 
mittee. 


Newark, N. Y.—The new 5,000,000-gall. pump for the 
high service system has been completed and put in posi- 
tion in the Clifton Ave, pump-house, and the connec 
tions with the street mains made, The pump is what is 
known as a Worthington duplex compound pump. It 
will be used for either the high service or extra high ser- 
vice system, as Occasion demands. It will have connec- 
tions with the 24-in, main in Clifton Ave. for the high 
service system, and with the 2-in. main for the extra 
high service system, The new pump cost $17,000. The 
10-in. connections with the 10, 20 and 24-in. street mains 
were made by means of the patent tapping apparatus in- 
vented by Supt. ANTHONY P. SmMiTH, without shut- 
ting off the water. The connections between the pump 
and the distributing mains are so arranged that,in case 
of an accident to either ievel, that level can be supplied 
with water from the other levels through any of the 
other pumps, The Aqueduct Board has now seven 
pumpsin use. Four of these are at the Belleville pump- 
ing station on the river bank and three at the high ser- 
vice pumping station at Clifton Ave, Two of the pumps 
at Belleville are 5,000,000-gall. pumps and two are 8,000,- 
00-gall. pumps. These raise all the water from the 
river that is needed to supply the entire city, and force it 
through large mains up to the receiving reservoir on the 
bill about a mile away. From thence it flows by gravity 
to the city, where it is distributed through the various 
service mains, either by pumping or gravity. The city 
water supply is divided into four levels, the Belleville 
level,the low service,the high service, and the’extra high- 

ervice levels. 

Denver, Col.—A new water company is to be organ- 
ized to furnish a water supply from artesian wells; Mr. 
J. W. STRAYER is at the head of the project. The new 
company, recently organized by members of the original 
company, however, claims that its system wili be very 
extensive and will cover the ground proposed by the pro- 
jected company. Oneof the projects of the new Citi- 
zens’ Water Co. is to tunnel the range and bring an ample 
supply of water from the Grand river, Surveys for this 
tunnel are said to be in progress. 


Artesian Wells.— Louisville, Ky.—A well, Jined with 
galvanized iron pipe, is to be sunk on Jefferson St. Ad- 
dress Hon. Cuas. D. JAcoB, Mayor. 

Charleston, N, C.—The new 6-in. well in the suburbs 
bas reached a depth of 1.900 ft. and flows over 600 galls. 
per min.; the well is to be 2,000 ft. deep. Col. DAvis is 
Secretary of the water company. The two wells in use 
yield 500,000 galls, per day. 

Greenville, Iil,—The Expert Milling Co. will put down 
an artesian well. 

Portland, Ore,—Several private wells are to be put 
down. Mr. Corbett has the contract for some of them, 

Walla Walla, Wash, Ty.—Watson Bros., well borers 
from Ritzville, will put down an artesian well on Eureka 
flat for the Oregon & Washington Territory Ry. Co. 
They also have in contemplation a number of artesian 
wells on the flats for private parties. 

Oakland, Cal.—The Piedmont Cable Ry. Co. has 
struck water in its new wells at Lake Merritt. 

Trinidad, Col.—A proposition to put down artesian 
wells has been made by pasties from Denver and is fa- 
vorably considered. 

Weatherford, Tex.—The water-works company is put- 
ting down an artesian well, 

San Antonio, Tex.—The Crystal Ice Co. has struck 
water at a depth of 700 ft. and will put down another well 
atonce. The flow is about 1,500,000 galls. per day. 

Houston, Tex —The well at Magnolia Park is 158 ft. 
deep and flows 500,000 galls. per day. George Rauss was 
the contractor. A well is being put down at the electric 
light works and another at the water-works. There are 
now 15 wells in the city. 


Water Works.—Connecticut.—Portiand. The town 
has voted to have water pipes laid and 70 hydrants put in. 
Messrs, Wheeler & Parks, of Boston, have set engineers 
at work surveying the lines, This firm will immediately 
lay about 5 miles of pipe. 

New York.—Gloversville. The survey for the pipe 
linejfor the new water-works is completed.——Lansing- 
burg. The Water Commissioners have been authorized 


417 





to issue $10,000 in bonds to repair the dam at the lower 
reservoir.—— Westfield. Bids for water-works will be 
opened by the Water Commissioners May 11. There will 
be 45,000 ft. of 4 to I4-in. iron pipe and 16,000 ft, of 12-in 
vitrified pipe; hydrants, filters, reservoirs, ete.——Sche- 
nectady A pumping engine of 5,000,000 or 6,000,000 galls. 


daily capacity is to be put in. Far Rockaway. The 
water-works of Far Rockaway are engaged in laying 
mains from the wells about to be driven on their 


property north of the railroad track to the engine-house. 
It is thought it will tax the works severely the coming 
season to supply Far Rockaway and Rockaway Beach 
with water. Five new wells are being sunk on the five 
acres of property lately purchased of J. B. Remsen, which 
will considerably increase the supply. 

New Jersey.—Cawmden, It is said that the extension of 
the Fisher's Point dike by the Government will seriously 
affect the water supply. Collingwood. The village 
may be supplied with water by a pipe line from the works 
at Haddonfield, 3 miles distant. 

Pennsylvania — McKeesport. 
a leak in the ‘reservoir. Homestead. The Homestead 
Water Co, has been organized by ARTHUR KENNEDY, 
CHas. W. Rosinson, and HENRY Spoone.——Wilkins- 
burg. James H. Harlow & Co., of Pittsburg, are build- 
ing works to supply the suburban territory between 
Pittsburg and Braddock. 

Maryland.—Centreville. The counci! met April 29 to 
issue $15,000 bonds for water-works. No plan has yet 
been adopted or contract made. The stand-pipe system 
will probably be adopted. If more money 
the council has authority to issue more bonds. 
ticulars address Mr. W. F. HARMAN. 

Virginia,— Wytheville. The water supply will be 
taken from springs. 

Georgia,—Cartersville. The Jeter & Boardman Gas 
& Water Association are busy constructing Carters- 
ville’s water-works. It is their purpose to put water on 
the town within the next three months. The mains have 
already been placed on the principal streets, and the 
masons are rapidly building the pumping station. 

Ohio.-—-Lancaster, The new Board of Water-Works 
trustees has elected JACOB ORMAN, President; and Louts 
Snyper, Secretary.—— Fostoria. The city proposes to 
build its own works.——Washington. The city council 
has granted the water company an extension of 9 days 
from April 23 for the completion of the works, 

Indiana.—Arcola. Water-works are wanted, but no 
definite steps have yet been taken for their construction 

Michigan.—Port Huron. The city water-works are 
said to have brought the city $12,000 last year.-— Marshall. 
Moffett, Hodgkins & Clarke, of Watertown, N. Y., have 
started work on their contract; there are to be [0 miles 
ot pipe laid.——St. Ignace. A vote on the issue of $40,000 
in water bonds was taken April 2 and carned by 437 ma- 
jority. The council will probably have works putin as 
soon as possible. Northviile. It is said that water- 
works will not be built this year.——Grand Rapids. The 
$80,000 water-works bonds were sold April 24 to N. J, 
Hayes & Son, of Cleveland, for $94,987; they are 5 per 
cent. 20 year bonds.——-Dowagiac. Proposals will be re- 
ceived until May 8 by J. O. Becrart, Recorder, for build- 
ing water-works; about 8 miles of 4 to 10-in pipe, 6) hy 
drants and 2 pumping engines of 1,500,000 galis. daily 
capacity.——St. John's, Proposals for $45,000 water bonds, 
to provide money for building water-works, will be re- 
ceived until May 20 by Joun D. HENDERSON, Village 
President. 

Towa.—Cherokee, <The water-committee will open bids 
for water-works on May 15. There will bea pumping en- 
gine of 1,000,000 galis. daily capacity; boiler; stand-pipe 
18 x 80 ft, ; 250 tons of pipe and specials ; hydrants, vaives, 
ete. W. W. Curtis, of St. Paul, is the engineer, 

Montana,.— Missoula, The Missoula Water Power & 
Irrigation Co. has been organized by Frank LONGSTAFF, 
Gero, F. Brooks, and JoHn CORNISH, to furnish the city 
with water, and also tosupply water for irrigation and 
power, Capital stock. $500,000. 

Texas,—Waco. J.D. Bett, who recently ‘arranged to 
build water works, hascontracted to supply the city with 
water for fire purposes for 15 years Liano. The 
Liano Water Supply Co. has been organized by J. H., M. 
8.,and W. KNow.es. Capital stock, $25,000. 

Colorado, — Central City. A special election was held 
April 17 at which the proposition to fund the city indebt- 
edness incurred in the purchase and construction of 
water-works, by issuing bonds to the amount of $390,000, 
was submitted to the qualified voters. The proposition 
was carried. 

Washington Territory.—Montesano, Water-works 
are to be built.——Cheney. The city has ordered a specia, 
vote on the water-works question. 

Utah.—Springville. The city council bas employed 
M. F. Sturors, C. E., of Salt Lake City, to examine the 
reservoir sites. The one which he will probably recom- 
mend will give a capacity of 100,000,000 galis. The dam 
will be 300 ft. wide and 40 ft. deep. The water will be 
taken from springs on the reservoir site and from a 
mountain stream, and will be held at an elevation of 
about 100 ft.above the city.——Nephi. The plans for water- 
works have been completed, and works will be started 
as soon as the financial arrangements are made. ‘there 
will be 680 ft. of 10-in. pipe, 6,449 ft: of $-in., 1,056 ft. of 
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6-in., 8,808 ft, of 4-in., and 1,128 ft. of 3-in,; 20 gates, 12 by- 
drants. Reservoirs of 300,000 galls. capacity, built of 
redwood. Gravity system, 160 ft. head. The water is 
obtained from eprings 4 miles distant. The plans have 
been vrepared by M. F. Srunats, C. E., of Salt Lake 
City. Population of town, 3,000, 

Canada ,--Windsor, Ont. The Water Commissioners 
have awarded the contract for the water-works building 
to H. Reaume & Son, at $5,000,—Lachine, Que, The 
contractors for the new water-works failed to complete 
the laying of the main across the canal before the water 
was letin. Temporary urrangements have been made, 
but this part of the work cannot be resumed before next 
apring. 


Special Reports of Water-Works 
Construction. 


Dartmouth, N, 8S. — The following was given by E. H. 
KEATING, Halifax, N. 8.: 


Dartmouth has an estimated population of 4,000, and 
now takes ite water supply from wellsand a stream back 
ofthe town. A gravity supply will probably be intro 
duced from Lamont’s and Topsail lakes, three miles 
distant, and 224 ft. above tide. The town has issued 
debentures to pay for the works, the estimated cost 
being $60,000. There will be abodt one-half mile of 14-in. 
supply main, and 2% of 12-in. The distributing mains 
will be 10 to 6-in. pipe. E, H. KEATING is engineer. 
Contracts will be let May 1, and it is hoped that the 
works will be completed in the fall, 

Manchester, Conn,.—The following details are given 
by E. H, Puters, New Haven, Conn. ; 

The Manchester Water Co, let. contracta April 1 to the 
Connecticut Patent Water Pipe Co., of New Haven, who 
began construction April 20, and hope to finish July 1. 
Wm. Touups is president of the company, and E, H, 
Puirrs isengineer, A reservoir will be built on White's 
brook from which water will be pumped directly to the 
muing. Estimated cost, $45,000. Population, 3,000, 


Morgantown, W, Va.—E. M, GRANT has sent the fol- 
lowing: 

The Union Improvemet Co., with J, ROWLAND» 
Emilenton, Pa., aa president, will build a yravity system 
of water-works between now and July. The supply will 
be from springs on Laurel Ridge, and there will be a res- 
voir or tank on the pipe line, Estimatea coat, $30,000, 
Prof. T.M. Jackson, of the University of W. Va., is en- 
gineer. Population 1,500, 

Cordele, Ga.—The information given below was fur- 
nished by J. E. D. Suirr, Cordele, Ga, : 

An artesian well is being sunk, and water-works coat- 
ing $10,000 willbe putin by thetown, Population, 3,000, 

Russellville, Ky. The following facts were given by 
T. W. Livenougn: 

Several companies have made estimates for works, but 
no plan has been adopted by the town. The town wil! 
either vote bonds or grant a franchise to a company 
Water would be pumped from a spring, probably toa 
stand-pipe. Estimated cost, $30,000 to $40,000, M. B, 
Bow DEN is Mayor 

Seymour, Ind.—Regarding watcr-works here, W, E. 
McMILLAN, of Paris, Ill,,eends the following: 


The Seymour Water Co, is now building works at an 
estimated cost of $86,0000, 8. H, LockrTrt, New York 
City, is engineer, and W, E, MCM'tLLAN, Paris, Tl, con- 
tractor, Water will be pumped from White river to a 
stand-pipe, There will be 100 hydrants, for which the 
town pays $4,500 a year, The contracts are all let, 
Dennis, Long & Co,, Louisville, Ky,, furnishing the pipe, 
and the Smith-Vaile Co., pumps with a daily capacity of 
3,000,000 galls. Population, 7,000, 


Dowagiac, Mich,—The Recorder, J, O, BecrArt, has 
sent us the following: 


The population of the town is about 3,500. Bonds 
will be issued to build works costing $40,000, The supply 
will be from wells, Plans and specifications can now be 
seen at the Recorder's office, and contracts will be let 
May &, 

Sturgis, Mich.--The following details were given by 


M. E, AULSBROOK, Village President: 


The town will bond itself to build water-works costing 
about $30,000, The supply will be from wells. Contracts 
will be let about May 20. Population, 3,000, 

Camp Sheridan, (Highland Park P. O0.), ZU,—The fol- 
lowing detailsare from Capt, Crosspy P. MrLueRr,U.8, A,: 

The Government wil) build works costing $102,000, 
pumping water fron Lake Michigan to a 100,000-gall. res- 
ervoir. The works will supply 600 men at first. and 
later probably 1.200, Proposals were opened April 22, 
but the results were not known at time of report, 

Ripon, Wis,—The following details are from C. B. 
Dickinson, City Clerk: 


The Ripon Water-Works Co. has contracted with the 
village to complete works by Dec. 31, The supply will 

»vrobably be from wells, by pumping to a stand-pipe. 

here will be 5&4 miles of pipe and 70 hydrants. Popula- 
tion, 4,000, 
information, 


Address T, D. STONE, Ripon, for all further 


Madison, Neb,—We have received the following infor- 
mation from Gro, A. LATimER, Norfolk, Neb., who is en- 
gineer for the works at Madison: 

The village has a population of 1,000 and is building 
works to cost about $14,000. The supply will be from 
driven wells 100 ft, deep, by pumping to stand. pipe. Con- 
tracts were let April 1 and the works are to be finished 
July 1, G. E.Fenton made the surveys. FRANK PRINCE is 
Mayor, 

Marceline, Mo,—J. HEMMING informs us that the 
works here will be begun May 1, and finished July 1, by 
E. E. Stevens & Co., Beloit, Kan.,who should be addressed 
for further details. Population, 3,000. 

Holyoke, Col.—A correspondent sends the following: 

The population is 700. ater will be pumped from 


sions and Additions to Water-Works Systems Contemplated for ..'89. 
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City or Town, ae 


Concord, N. H.... |\§0 ft. 6-in.—1,00 ft. ft.4in.. 
Great Falls, “* . 10,560 ft. 10,8, and Gin... 
Manchester, . 17,920 ft. mostly 6-in. 
Brattleboro, Vt..... |15,840 ft. 8 and 6-in.. 
Vergennes, “ 0 MOD Bb. GEM, cr ecccee seen 
Boston, (E, Div. )Mase|115, OO ft 


Cambridge, $.960 ft. 12-in.—5,280 ft. 6-in.—3,960 ft. 4in 1). 40 
Medford, * 17-000 ft. 8 in,—1,000 ft. 6-in,—1,000 ft.4-in. 
/1,000 ft, 6-in.—1,000 ft, 4-in, —2,800 ft, 12-1n,—| 


Middleborough, “ 2,200 ft, 20 in. 


New Bedford, “ 11,000 ft, 10-in.—4, 000° ft. ‘8-in. —6, 000 ‘ft. 6-in. a 


2,000 ft, 4-in. 
Newton, - iv *) OT eee ‘i . 
Woburn, _ 00 ft. 6 and 4in.. 6 comin 
Worcester, » 2°640 ft. 12-in, —,280 mr een...c ss 


Pees, BE... sect 
Pawtucket, . ‘linea ft, 6in.—2,640 ft. +in... 
eed ft, mostly 6in..... 


Westerly, “. 
Woonsocket," .. "9,000 ft. &in.—1,000 tt. 4-in, 
Ithaca, N. y| 3,000 ft, 8-in, : : 
Saratoga Springs, * | 
Sing Sing. 9 . 6and 4- in. ree 
Waterford, * + 600 ft. 6-in,, 400 ft, 4-in, 
Watertown, * 118,480 ft. 8, 6 and 4-in. 
Waverly, ** 13,000 ft, 4- in, ; 
Yonkers, ** 16,280 ft. 8 and 6 in. 
Buriington, \5,280 ft, 6-in. 
Merchantville, i$ 1&0 ft. 4-in... 
Phillipsburg, = 2,640 ft, 6 and 4-in, 
Altoona, Pa. 

Bradford, 9 |i asado ft. 6,4.and 3-in, 
Chambersburgh, “ +*'300 ft. 6-1n, 


Johnstown, *  |21,120 ft. 36-in, “Contracted for.” 
Minersville, _ 


Philadelphig, “ {280,000 ft. 48, 36, 30, 20, 1 10, 8 vand 6-in, ; 


So, Easton, ‘00 ft. 6 in... 
Tremont, “  \4 2.000 ft. 6 and 4 in, 
Wilkes Barre, 181,680 ft, 24, ld and 4in, 


{10,000 ft. 12, & 6 and 4-in. 


. 11,850 ft. 4and 2n... . 
. 8,000 ft, 10, 8 and 4-in, 


Williamsport, 


Dover, Del 
Frederick, Md...... 
Liberty, Va . (2.000 ft. 4-in.. 

Norfolk, ...|12,000 ft, 12, 6 and 4-in 
Portamouth, “* : — % 6-in. . 
Wheeling, W. Va..../§ 4 


Charleston, 8. C. 
Savannah, Ga 
Orlando, Fla... 
Baton Rouge, La, .. 


: \30,624 ft. 10, 8, 6 and 4-in.. 
300 ft. 8-in 


Knoxville, Tenn. 3,800 ft. 8and wiken “or more” 


So, Pittsburg, “ 4,000 ft. 8 and 6-in... 
Bowling Green, Ky. 5,280 ft, &in. * on band” 
Henderson, ind. 560 ft, 6,4 and 3-in. 
Lexington, 3 2,100 ft, 6in..... 
Louisville, 142, 240 ft. 20 to 4-in . 
Newport, 1,000 ft, 4-in ...... 
Dayton, os -«|5,280 ft 

Fremont, Oe cael 

Mt. Vernon, *.. .. (3,000 ft. ‘4 in. 

Salem, - | 

| 


Zanesville, “* .... 
Ft. Wayne, Ind . 
Indianapolis, * .... 
Ja Fayette, “....../7, 600 ft, 10, 6 and 4-in 
Logansport, “ . +4600 ft, 6 and 4.in.. 


pattie Creek, Mich . - | 10,560 ft, 6-in 
Bay ity. -- {10,560 tt 6-in, * Wyckoff ” 
Grand tapids, ‘* ../To lay some cast-iron pipe 
Lansing, “4. o> 2,700 ft, 10 and 6-in . 
Manistee, Pe 15. 840 ft. 6 and 4-in 
Jacksonville, iil, 5,280 ft. 6-in 
Lake View, 7 
uincy, ... 5,280 ft, 6in 
Rockford, .... 10,560 ft., 6, 4 and 2-in 
Sycamore, ‘ 3.960 ft, 4-in 
Waukegan, “ ......|2,640 ft. &in 
LaCrosse, Wis.... lay 089 ft. 6-in 
Milwaukee, * ; 79,0 200 ft. 24 to 6-in 


Cedar Falls, Ia...... i2 2,840 ft. 4-in 

Davenport, “ 2i, 120 ~ m, Sand 6 6-in 
Austin, Minn ‘ is 
Atchison, Kan. ‘ 

Leavenworth, Kan. 6,800 ft. 8 and 6-in.. 
Peab. dy, 63, 360 ft.8 and 6-in . 
Pittsburgh, ¥2 8,000 ft. 4-in . . ; 
Topeka, 7 10, 560 ft. 18 to 6-in.. 
Lincoln, Neb. 

Sioux Falls, Dak 

Yankton, ik 200 ft. 8, 6 and 4- =. 
Cheyenne, Wy. T. ... 21,120 ft. 30 to 4-in.. 
Billings, M. T 18,000 ft. 4-in 

Carthage, Mo 5,280 ft. 4-in. 

Hannibal, “ |2:500 ft, 6-in 

Kansas City, +“ |105,600 ft. 12, 10 and 6-in 
Pine Bluff, Ark 7,000 ft. 8 and 6-in 
Dallas, Tex 25,000 ft. 6 and 4-in 
Temple, ‘ {58.080 ft. 8, 6and 4-in 
Weatherford,“ 2,500 ) ft. 4-in... 


|10,500 ft, 8-in,— —21,120 ft, 6-in....... .. 


ae ft. 24, 16 and 12-in. “Contracted aes 


-.. 15,780 ft, 8, 6and 4-in aS iuceee piste Once 


(Continued trom page 388.) 


| Hud Valves. Meters. Address 
i 
x skier J. § 
‘ | s “ a Hestings, Supt 
or 86 or 8. ..|A. E, Stearns, Reg 
9 Work G. E. Crowell, Owne rr, 
1 1 8. D. Miner, Com’r. 
100 200 ‘Chairman Water Board 
"/H. Nevons, Supt. 
9 tol2 12 |........|R. M. Gow, “ 


2 J.E.Beals, “ 


R.C. P Coggeshall, Supt, 


H, N. Hyde, Jr. * 
ae P. Barrett, Clerk 
J.G. Brady, Supt, 
6 \A. F. Hili, 7 
|E. Darling, _ 
E. Barnes, - 





| ‘ | 
-- 185 to 4015 to20 100 : I, Cook, “ 
5 5 20 |E, M. Treman, Secy. 
2 |.......'8 F. Carey, Clk. 
ll .|J. W, Kittrell, 
5 25 |W. A, Dennis, Supt. 
8 | Bord J, Cc. Knowlton, Prest 
2 , . T, Sawyer, 
6 » A. Lockwood, Supt, 
4 . A, Allinson - 
osassea é: Cattell, Prest, 
iG, G, Str ker, Supt. 
|S. A, Gailey, 
C, J, Lane, ~ 
ive C. McGrath, “ 


Jas, Williams, 

C. R, Kear, Secy. 

A L. Ogden, Chf. Engr. 
B. Solliday, Secy, 

iT P. Bechtel, Supt: 

. AL McGarry, - 

“To de-| 

-| cide,” | * “lw. H, Bloom, Secy. 


T. F. Cook, Chf, Ener, 
¥ Eisenhauer, Prest. 
or4 Ww, F, Fitzpatrick, Supt, 

15 (0 or 4 A few, \J, R, Todd, Reg, 

= 4 3 |G. H. Coleman, Supt. 

JAesba J. Cummins, 
“Don’t 
5h) know” Z%,. Dav is, ame 

Oe Ae cpsay eee IK N. Miller, Supt, 

15 54 3 Orlando Water © 0, 
eee 2 ...-+ L, P, Amiss, Supt, 
a dine . “ Can- 
| more, | 7 or 8 pe" A. H, Martine, 

Unik n_ ojwn, F, P, Clute, - 

10 Unk’n. J. H, Wilkinson, 

6 | 8 J.P. Wigal, _ 

7 8, A, Charles, ong 
al ic ‘bas. Hermauy,Chf. Engr 

12 | 2 'B. * Morton, Supt, 

10 | 2 | ©. Herbig, Secy 
ishein Len Cc. r Reiff, Supt, 

4 3 ....(C. W. Koons," 

25 F.W. Allison, “ 


R, M, Saup, Supt. 
J. McDonald, 
2% W. Davis, Supt. 
; Barnet, 
. A, Osmer. 








lee as 
2 16 


..W, Brigden, Supt. 
.. Dunbar, 
. Twamley, Secy, 
. Wright, Supt. 
Hart, Secy, 
Fry, Sup tt, 
Leach, bity Engr. 
Bull, Supt. 
Lakin, , 
Whalen, 
. Palmer, Clerk. 
. Vicker, Supt. 
1,000 6a. Benzenberg, City 
IC, Bockniler, Supt. 
.P, Donahue, “ 
- M. Greenman, 
15 (E.8, Wells, 
'S. Hastings, 
. K. Palmer, 
\J, M. Goff, Secy. 
M. O’Brien, “ 
iJ, L. Af man, Supt. 
rnes, 


Hgmpogana a0 
Pemehs orp apr’ 


Ro 
Hartin 
» Lewis, 


Jon 
, # Water & Light Co. 
. Tichenor, Supt. 
. E, Weller, Prest. 


.M. Bassett, Supt. _ 





*To put in new standp ripe ; 60 ft. diam. by 35 ft. high. 
+ To erect new boiler house. 

+ Will double capacity of reservoir. 

* May build new reservoir, 

§ To build new reservoir. 

** Building new reservoir, 

t+ We want to pnt in a system of filtration.” 


wells to a tank at an estimated cost of $10,000. The 
works will be owned by the Lincoln (Neb.) Land Co., of 
which R, O. Patiurps, Lincoln, Neb., is Secretary. Con- 
tracts will be let about June 1. 

Nephi, Utah.—We have received the following infor- 
mation from M. F, Sturets, Salt Lake City, who is engi- 
neer for the works: 


A private company will build works in the city's in- 


terest at a probable cost of pean, which will be met by 
bonds bearing 7 per cent. interest. Proposals for the 
bonds will ber asked in June. It is expected that con- 
tracts will be let and work begun about July 1, and that 
the works will be og Nov.1. At present the only 
supply is from Salt Gteek, the water of which is unfit for 
use. The news wiil be from four miles distant, in 
a canyon, from w it will flow toareservoir. ALMA 
ae en eee HICKMAN, Recorder of the vil- 
lage, h has a population of 3,000. 
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